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SERUM ELPHEROGRAMS IN RABBITS ON LIPID DIETS 


I. COTTONSEED CIL, CHOLESTEROL, OR CHOLESTEROL IN OIL* 


O. J. POLLAK,{ M.D., Ph.D. 
(From the Kent General Hospital, Dover, Delaware) 


Cholesterol-atherosclerosis has been produced 
in rabbits many times and by many investi- 
gators. In the course of such experiments much 
attention has been paid to cholesterol, less to 
other lipids, and still less to lipoproteins. Ref- 
erences to non-lipid blood components have 
been sporadic. Protein fractions have been 
mentioned, but reported deviations from the 
normal were based on isolated observations or 
were arrived at by deduction (3, 7, 8, 11). 

Parallel study of serum proteins and lipids 
in rabbits on lipid diets seemed desirable, espe- 
cially since it had been suggested that the 
relationship between albumin and globulin or 
albumin and lipoglobulin plays a major role in 
atherogenesis (8, 9, 10). 


MATERIALS AND METHODS 

Forty male rabbits of uniform breed, weigh- 
ing 314 lbs. each and kept on a basic diet of 
Purina rabbit chow, were divided into 4 equal 
series. Series “N” was comprised of 10 rabbits 
on basic diet; rabbits in series “O” were fed 
daily 10 ml. of cottonseed oil, for 14 days; 
rabbits in series “C” received 2 Gm. of pow- 
dered cholesterol daily, for 14 days; and 
animals in series “CO” were given daily 2 Gm. 
of cholesterol in 10 ml. of cottonseed oil, for 
14 days. 

Oil was fed by stomach tube, that is, through 
a No. 10 rubber catheter attached to a 10 ml. 
syringe. Cholesterol suspension in oil was 
prepared in a Waring blender and administered 
in a like manner. Cholesterol (pwd., c. p., Pfan- 
stiehl) was fed in No. 3 or No. 5 gelatin cap- 
sules (Lilly). 

Blood was withdrawn from all rabbits at 

Submitted for publication December 1, 1955. 

* This study was made ible through a grant from the A. H. 
Robins Co., Inc., Richmond, Virginia. 


t With the technical assistance of W. George Chubaty, Irene R. 
Mazer, and Joyce S. Evans. 


120 


weekly intervals for assay of total protein (Biu- 


ret method, 5), total lipid (Swahn’s method, | 


14), and total cholesterol (Sperry’s method, 








12), and for filter paper electrophoretic frac- | 


tionation of proteins, protein-bound lipids, and 
protein-bound carbohydrates. The all-inclusive 
term, elpherogram, is used for the resulting 
patterns of fractionation by filter paper electro- 
phoresis; the terms, proteidogram, lipidogram, 
and glucidogram, are applied to patterns for 
proteins, lipoproteins, and glucoproteins, respec- 
tively. One determination preceded the feeding 
period by one week, one was performed after 
the first week of lipid diet, and another one 
after the second week of diet, and further blood 


samples were tested until blood chemical values | 


reached or approached pre-experimental levels. 
Control rabbits were observed for 4 weeks and 
each animal was bled 5 times. 

Paper electrophoresis was performed at 7-10 
C., for 14 hours, at 3.2 amperes and 110 volts, 
D.C., in a sodium barbital-sodium acetate bul- 
fer* of pH 8.6 and 0.1 mho ionic strength. For 
every assay, 8 cu. mm. of serum were trans- 
ferred to No. 1 Whatman filter paper strips. 


Protein fractions were stained with Bio Blue | 


(4), lipids were colored with Sudan Black (13), 


and the Schiff reagent was used to demonstrate | 
glucoproteins (6). To obtain uniform results, 


original techniques had to be modified. 


RESULTS 
After all values were charted, minimum, 
average, and maximum values were plotted, and 
all the paper strips were studied, we faced the 
problem of how to present our results. Forty 
rabbits observed for a total of 32 weeks, with 3 


* Composition of buffer: 


Sodium barbital, 29.43 Gm. 

ium acetate, 19.43 Gm. 
Hydrochloric acid, 0.1 N 180.00 ml. 
Distilled water, to make 3,000.00 ml. 
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filter paper strips used for each weekly blood 
sample yielded 2760 electrophoretic patterns, 
each with from 5 to 7 subfractions. It was de- 
cided to eliminate from the report all data 
which did not deviate substantially from pre- 
experimental findings. Also, all values which 
could be calculated by difference from total 
were omitted. Average weekly values were ar- 
ranged into a table with one part for each of 
the 4 series. 


Series N. Ten control rabbits were selected 
at random from a series of 100 healthy ani- 
mals. As a rule, total serum protein is lower in 
the rabbit than in man; percentage of albumin 
is higher than in man. The peak for beta- 
globulin is rather high since there is usually 
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but a single beta-fraction, in contrast to man 
where two beta-fractions are present in at least 
one-third of blood samples. Total blood cho- 
lesterol, total lipids, and total lipoproteins are 
lower in rabbits than in man. Lipid fractions 
do not differ in rabbit’s serum. Total gluco- 
protein and the glucidogram resemble closely 
human values. 


Series O. Daily feeding of 10 ml. of cotton- 
seed oil for 14 days was of little influence. After 
the first week, total lipids and lipoprotein each 
increased about 20 per cent. There was a con- 
commitant moderate hypercholesteremia. Cho- 
lesterol levels returned to normal during the 
second week of oil feeding while lipid and lipo- 
protein levels began to decline during the sec- 




















Taste 1. SicniricANT BLoop CHEMICAL VALUES IN 4 SERIES OF RABBITS. 

SERIES* Run No.t TPt At TCE TLPt Aait aet bt 
N 0 6.41 56.3 59 oS 16.7 0 83.3 
1 5.92 $7.7 59 -42 19.4 0 80.6 

2 5.98 58.3 53 aa 17.8 0 82.2 

3 6.15 53.5 62 44 is ee San 80.1 

4 5.65 49.6 62 -42 14.3 3.0 82.7 

O 0 6.01 52.6 78 -82 11.4 8.6 80.0 
1 5.23 50.9 112 1.01 | 14.1 9.1 76.0 

2 5.64 55.2 78 99 | 12.6 9.2 78.2 

3 5.30 53.6 ae ae oe ee F 13.8 78.3 

4 5.65 50.3 80 $2 17.3 0 82.7 

5 $3.35 52.0 81 48 18.8 0 81.2 

& 0 5.84 57.3 51 48 11.9 14.9 73.2 
1 5.87 55.9 328 .89 4.3 20.7 75.0 

2 5.99 54.7 536 1.09 4.0 22.3 73.8 

3 6.24 51.5 500 1.32 3.8 15.8 80.4 

4 6.43 53.7 299 .84 7.5 5.9 86.6 

5 6.80 53.4 251 .80 7.7 6.6 85.7 

6 6.01 56.5 175 -63 9.9 5.4 84.7 

7 5.75 58.8 119 .65 14.2 25.3 60.5 

Co 0 5.97 55.8 82 .72 11.9 14.0 74.1 
1 8.48 45.3 880 2.14 4.7 10.6 84.7 

2 9.75 41.5 1483 2.09 3.9 16.9 79.2 

3 6.98 50.6 620 1.55 3.8 13.6 82.6 

4 5.93 50.1 331 1.26 4.3 12.7 83.0 

5 6.23 48.9 181 -62 $.5 20.8 73.7 

6 5.35 51.4 191 .63 16.6 6.0 77.4 

7 5.85 53.7 89 58 3.2 0 84.8 





























*N=rabbits on basic diet (N—normal); O=fed oil; C=—fed cholesterol; CO=fed cholesterol in oil. 


t Run O=preexperimental; runs 1 and 2=after first and second week of diet; runs 3, 4, and on=following weeks. In series C and CO, 
data for runs 8, 9, and on were omitted since only 3 or, later, 2 rabbits were followed. 


{TP=total protein (Gm./100 ml. serum); A=albumin (% of TP); TC=total cholesterol ( 


m); TLP=total Hpopsotein (area 


: mg./100 ml. serw 
in sq. em.); Aa,;—albumin-alpha;-lipoprotein (% of TLP); ag—alphag lipoprotein (% of TL?); b=beta lipoprotein (% of 
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ond week of oil feeding and reached pre-ex- 
perimental levels within one week after termi- 
nation of the diet. During the feeding, new sub- 
fractions of beta-lipoglobulins appeared; often, 
a new peak appeared in alpha,-globulin posi- 
tion; albumin-alpha,-lipoprotein decreased in 
all rabbits. After termination of oil feeding, it 
took two weeks before the shifts in lipoproteins 
reversed to normal. Neither total protein nor 
total glucoprotein were affected by oil feeding 
nor was the glucidogram altered. 


Series C. Daily administration of 2 Gm. of 
cholesterol caused, on the average, about 6-fold 
increase in blood cholesterol after the first week 
and a 10-fold increase after the second week of 
this diet. There was great variability in re- 
sponse of rabbits; in some animals total rise of 
blood cholesterol was only 5-fold, and in others 
it was almost 20-fold. Originally, the lipopro- 
tein area on the filter paper was 0.48 sq. cm., 
after 1 week of diet it averaged 0.89 sq. cm., 
after 2 weeks it was 1.09 sq. cm., and it in- 
creased further to a maximum of 1.32 sq. cm. 
Increase in total lipid levels was comparable to 
that of lipoprotein. Beta-lipoproteins increased 
and subfractions appeared and persisted for 
from 4 to 5 weeks after cessation of diet. Albu- 
min-alpha,-lipoprotein declined from the origi- 
nal level of 11.9 per cent to but 4 per cent after 
2 weeks of diet. Maximum increase was al- 
ways in rapid beta-fractions. Total serum pro- 
tein increased, on the average, by 10 per cent in 
2 weeks. A 10 to 20 per cent rise in globulin re- 
sulted from a rise in beta-globulin. Gamma- 
globulin increased but to a lesser degree. Re- 
turn to pre-experimental levels took from 2 to 
3 weeks for serum albumin but from 4 to 5 
weeks for globulin. The last fraction to return 
to the norm was beta-globulin. The glucido- 
gram was not affected by cholesterol feeding. 


Series CO. Daily feeding of 2 Gm. choles- 
terol in 10 ml. of cottonseed oil effected an al- 
most 10-fold rise in blood cholesterol after the 
first week, and on the average, a 16-fold rise 
after the second week of this diet. The response 
varied, with increases in blood cholesterol rang- 
ing from 10- to 20-fold. Total lipid and lipo- 
protein were after the first week of feeding 
about 3 times higher than before the experi- 
ment and after 2 weeks about 4 to 5 times 
higher. Albumin-alpha,-lipoprotein declined 
from 11.9 per cent to but 3.9 per cent after 
feeding. Subfractions of lipoproteins appeared. 
Maximum increase was always in slow migrat- 


ing beta-fractions. Return to pre-experimental 
levels was, however, slowest in rapid beta-frac- 
tions, that is, those which hold most of the 
cholesterol. All fractions returned to pre-ex- 
perimental levels within 5 to 6 weeks after 
cessation of diet. Serum albumin declined 10 
per cent after the first and 20 per cent after the 
second week of cholesterol-oil diet. This was a 
relative decrease since total protein had in- 
creased, on the average, by 50 per cent after 
two weeks of feeding. Serum globulin increased 
at a greater magnitude than albumin. Absolute 
and relative globulin rise was mainly due to 
marked rise of beta-globulin. Gamma-globulin 
contributed to the increase and, where hyper- 
cholesteremia was severe, alpha,- and alpha,- 
globulin also increased. Return to pre-experi- 
mental levels took from 3 to 4 weeks, rarely 5 
weeks, for albumin. It took 5, 6, or even 7 or 
8 weeks for globulin to decline to the base line. 
Beta-globulin adjusted itself last of all fractions. 
Glucoproteins were not altered in this series. 


DISCUSSION 

Although paper electrophoresis has become 
a popular laboratory tool, only two references 
to its usage are found in experimental hyper- 
cholesteremia of rabbits. Bavina and Kritsman 
(2) noted a drop in albumin and a rise in glob- 
ulin, namely beta- and gamma-globulin. These 
two fractions comprised 20 per cent of all glob- 
ulin in hypercholesteremic rabbits whereas they 
equaled but 7 to 15 per cent in controls. Our 
findings were confirmatory. Antonini and Sal- 
vini (1) fed 15 rabbits 3 Gm. of cholesterol 
daily, for an undisclosed length of time. Maxi- 
mum cholesterol levels attained were between 
600 and 1000 mg. per 100 ml. of blood. They 
observed regularly an increase in_beta-lipo- 
proteins, with particular increase in slow mi- 
grating fractions. We observed this in rabbits 
fed oil or cholesterol in oil. Their statement 
that increase in gamma-globulin is erratic seems 
correct but not their finding of an irregular de- 
cline of albumin. 

Cholesterol is linked principally to fast mi- 
grating beta-globulin fractions. Thus, hyper- 
cholesteremia results in a rise of total lipopro- 
tein due to increased beta-lipoglobulin. Where 
rapid beta-fractions are saturated with cho- 
lesterol, the latter will combine with slower 
moving beta-fractions and with other globulin- 
fractions. The bond between cholesterol and 
rapid beta-fractions is stronger than that be- 
tween cholesterol and other globulin-fractions. 
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This is evident from the rate at which the vari- 
ous lipoprotein fractions return to normal after 
termination of lipid diets. 

Increase in slow migrating beta-fractions is 
caused by oil feeding, not by cholesterol diet. 
The slowest beta-fraction is in stationary posi- 
tion corresponding to location of gamma-globu- 
lin in the proteidogram. Where cholesterol is 
fed in oil there is an increase in all beta-frac- 
tions, slow and fast-moving alike. Intestinal 
resorption of cholesterol is enhanced by oil 
and resorption of oil is promoted by cholesterol. 

The change in the protein spectrum reflects 
alterations of the lipidogram. Increase in beta- 
globulin is due to increased beta-lipoglobulin. 
Gamma-globulin rises for similar reasons in 
cholesterol-oil-fed rabbits. Decline of albumin 
is due to decrease in the first fraction in the 
lipidogram, that is, of albumin-alpha,-lipopro- 
tein. The higher the blood cholesterol the 
higher the level of beta-lipo-globulin, total 
lipoprotein, globulin portion of protein, and of 
the total serum protein. The chain starts with 
hypercholesteremia. 

The observation that the glucidogram re- 
mained unaltered in all experimental series 
warrants discussion. The amount of ground 
substance in the arteries of rabbits is very small 
and the amount of ground substance damaged 
in the course of experimental cholesterol-ather- 
osclerosis is even smaller. The amount of muco- 
polysaccharide released from damaged arterial 
ground substance is apparently too small to 
alter the serum glucidogram of rabbits. One 
must also be aware that fractionation was done 
at pH 8.6 and that under different experimental 
conditions of electrophoresis different results 
might be obtained. 

Comparison of elpherograms in our 4 series 
of rabbits is hampered by the fact that pre-ex- 
perimental levels of various blood constitutents 
are not the same in all 4 series. This is es- 
pecially true of the alpha,-lipoprotein fraction. 
Therefore, it is important to compare relative 
values in each series. 

Since atherosclerosis induced in rabbits by 
cholesterol diet depends on the height and per- 
sistence of hypercholesteremia, it is not sur- 
prising that no vascular lesions were seen in 
controls (N) or in oil-fed rabbits (O). Typical 
gross lesions were found in 2 of cholesterol-fed 
rabbits and microscopic foci were seen in these 
2 and in 6 additional animals of the series (C). 
Blood cholesterol of 2 rabbits without anatom- 


ical alterations did not exceed 400 mg. per 100 
ml. In rabbits fed cholesterol in oil (CO), 
gross lesions were found 6 times and micro- 
scopic lesions in all. The fact that vascular al- 
terations were present 5 to 7 weeks after maxi- 
mum hypercholesteremia had been attained and 
at a time when blood chole: ol levels were 
again normal is held evidence against spon- 
taneous regression of cholesterol-atherosclero- 
sis in rabbits. All animals on lipid diets had 
fatty metamorphosis of liver and adrenals. 

Blood chemical deviations occurred simultan- 
eously. Thus, it is impossible to determine from 
our study which blood component is the deter- 
mining factor in atherogenesis. Negative devi- 
ation of serum albumin and albumin-alpha,- 
lipoprotein is, however, striking. 


SUMMARY 

1. Series of rabbits were kept on various lipid 
diets and blood chemical components were 
studied before feeding, during diets, and after 
termination of diets. 

2. Alterations of serum proteidograms are ex- 
plained by changes in the lipidograms. 

3. Alterations of serum lipidograms are ex- 
plained by incorporation of cholesterol into 
various globulin fractions. 

4. The cholesterol effect was modified where 
it was fed as emulsion in oil. 

5. The degree of all chemical deviations was 
proportional to the degree of hypercholester- 
emia. 

6. Return of blood chemical components to 
pre-experimental levels was proportional to the 
degree of deviation except for the return of 
rapid beta-lipoglobulin fraction which was gov- 
erned by stronger bond between cholesterol and 
beta-globulin. 
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SERUM ELPHEROGRAMS IN RABBITS ON LIPID DIETS 


I. COTTONSEED OIL, CHOLESTEROL, OR CHOLESTEROL IN OIL, COMBINED WITH 
PANCREATIN FEEDING IN INTACT AND IN PARTIALLY DEPANCREATIZED RABBITS* 


O, J. POLLAK,{ M.D., Ph.D. 


(From the Kent General Hospital, Dover, Delaware) 


It does not seem daring to state that all aging 
is essentially of enzymatic nature. It is, there- 
fore, surprising that pertinent scientific reports 
are sporadic. Secretion of digestive enzymes in 
old age has been studied by a single team of 
investigators: Deficiencies in salivary and pan- 
creatic amylase, in pepsin, trypsin, and lipase 
with advancing age were reported (1, 2, 3, 4). 

Since dietary fat has often been linked with 
atherosclerosis and since increased incidence of 
atherogenesis with aging cannot be denied, in- 
vestigation of pancreatic function seems worth 
while, Beneficial results of the therapeutic use 
of various pancreatic preparations have been 
reported, although the rationale for such medi- 
cation in patients with atherosclerosis has not 
been made clear. 

The effect of subtotal pancreatectomy was 
studied as well as addition of pancreatin to the 
diet of intact and operated rabbits. 


MATERIALS AND METHODS 

One-hundred and twenty male rabbits of 
uniform breed, weighing 3!/ lbs. each and kept 
on a basic diet of Purina rabbit chow, were di- 
vided into 12 equal series. Forty rabbits were 
left intact; 10 were fed 1 Gm. of powdered Pan- 
creatin (U.S.P. 4x) in gelatin capsules daily, 
for 14 days; 10 were fed 10 ml. of cottonseed 
oil plus pancreatin; 10 received 2 Gm. of cho- 
lesterol plus pancreatin; and 10 were given 2 
Gm. of cholesterol in 10 ml. of oil plus 1 Gm. 
of pancreatin. The other 80 rabbits were di- 
vided into 2 groups of 40 each. All 80 animals 
were, after | week of observation, subjected to 
subtotal pancreatectomy under ether anesthesia. 
One-half received 1 Gm. of pancreatin daily, 
for 14 days. Parallel series of 10 animals were 
fed the same way as unoperated rabbits. 

Pancreatectomy was tolerated well and feed- 
ing of lipid diets was initiated 24 hours after 
surgical operation. As determined by weighing 
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the resected portion and later the remaining 
part of the organ, the amount of tissue removed 
surgically equaled about four-fifths of the pan- 
creas. 

The mode of feeding, duration of diet, and 
blood studies followed exactly the pattern de- 
scribed in the preceding paper (5) for unoper- 
ated rabbits on lipid diets. 


RESULTS 

The manner of reporting results used in the 
preceding paper (5) was adopted. 

Tabular presentation of results for the 4 
series of rabbits fed pancreatin and for the 4 
series of operated rabbits not fed pancreatin was 
omitted since blood chemical values did not 
differ significantly from those in corresponding 
control series. 

Series NP, OP, CP, and COP. Daily feeding 
of 1 Gm. of pancreatin (4-fold strength) for 14 
days, whether alone (NP), in addition to 10 
ml. of cottonseed oil (OP), 2 Gm. of choles- 
terol (CP), or 2 Gm. of cholesterol in 10 ml. 
of oil (COP) did not alter blood chemical 
findings in comparison with corresponding 
series of rabbits on these diets but not fed 
pancreatin. Similarly, anatomic alterations of 
parallel series of rabbits were comparable in 
incidence and degree. 

Series SN. Subtotal pancreatectomy failed to 
alter blood chemical patterns of rabbits on basic 
diet. 

Series SO. Depancreatized rabbits fed daily 
10 ml. of oil became violently ill with diarrhea, 
usually after the second dose. Feeding had to 
be discontinued. Many animals died. It took 
30 rabbits to assemble finally a series of 7 
animals in whom the oil diet could be con- 
tinued for 14 days. Chemical findings in these 
animals resembled closely those of unoperated 
rabbits. 

Series SC. The response of operated rabbits 
to daily feeding of 2 Gm. of cholesterol was 
variable, as in unoperated animals. Blood chem- 
ical findings were comparable in the two series. 
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Deviations were somewhat less severe and were 
definitely delayed. This was true of cholesterol, 
lipoproteins, and their fractions. Proteidograms 
of unoperated and operated animals were alike. 

Series SCO. Rabbits fed, after partial pan- 
createctomy, 2 Gm. of cholesterol in 10 ml. of 
oil had also similar blood chemical changes as 
unoperated animals on this diet. However, 
alterations were delayed and maximum devia- 
tions were less severe than in the corresponding 
control series. 

Series SNP. Rabbits fed pancreatin after sub- 
total pancreatectomy and kept on basic diet did 
not substantially differ from depancreatized 
rabbits on basic diet without pancreatin supple- 
ment. 

Series SOP. In oil-fed depancreatized rabbits 
the addition of pancreatin to the diet had a 
dramatic effect. Diarrhea observed in depan- 








TABLE |. 
SERIES* RUN No.t TPt At 
SNP 0 5.93 | 47.7 
1 5.62 43.3 
2 5.99 50.6 
3 5.97 49.8 
4 5.88 2 a 
5 5.15 49.3 | 
SOP 0 5.51 43.9 | 
1 6.09 43.1 
2 5.56 50.8 
3 5.83 45.6 
4 6.03 47.8 | 
5 5.65 43.4 
SCP 0 5.63 44.8 
1 5.93 44.4 
2 6.18 39.3 
3 6.09 43.7 
4 5.98 43.7: -| 
5 6.05 51.0 
SCOP 0 6.29 47.4 
1 6.88 43.1 
2 6.99 39.9 
3 6.43 41.1 
4 6.34 46.2 
5 5.85 54.3 
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SicniricaNt BLoop CHEMICAL VALUES IN 4 SERIES OF RaBBITs. 


TCt rLPt | Aat | ut =| bt 
56 , ee x, | 0 | 78.3 
60 36 | 17.4 3.3 | 79.3 
68 31 16.4 3.6 | 80.0 
61 | .36 16.0 3.7 80.3 
76 a Set 0 | 87.9 
66 26: Slt. - | 4.0 | 81.0 

| 
85 .47 | 11.9 | 6.8 | 81.3 
110 | .50 7.9 7.0 85.1 
96 .64 3.2 10.0 | 86.8 
65 44 8.1 2.4 | 89.5 
65 , ooo) eo | as 
71 49 | 14.7 g:3 | 76.5 
44 Al | 13.1 0 86.9 
136 : no? 1.0 93.0 
191 > a eS 5.2 85.1 
108 — | ag9 oe Ty 
87 4706] (14.1 9.7 | 76.2 
59 43 | 16.7 | 0 | 83.3 
59 .32 | 14.6 8.4 75.0 
356 sn ae 6.3 87.3 
739 gt ae 0.8 96.5 
291 A ie 5.2 (41> oon 
163 8 ile: aan 0 | 92.1 
75 m4 ee | 0 | 79.3 
| 


creatized rabbits given cottonseed oil without 
pancreatin was reduced to a minimum in the 
pancreatin-fed series. Mortality was low. With 
regard to blood chemical values, there was no 
difference between the two series. 


Series SCP. Addition of pancreatin to the 
cholesterol diet of depancreatized rabbits influ- 
enced blood chemical values and subsequently 
anatomical alterations. In this series, blood 
lipids, blood cholesterol, and lipoproteins in- 
creased to a much lesser degree than in a com- 
parable series not given the pancreatin. The 
increase of total protein was smaller than in 
the analogous series and the decline of albumin 
was also less severe than in rabbits not given 
pancreatin supplement. 

Series SCOP. In operated animals fed cho- 
lesterol in oil and also pancreatin, blood cho- 
lesterol increased markedly but only to about 








be el ee er ge rabbits (S=surgery) on normal (N) basic diet but fed pancreatin (P); SOP—depancreatized rabbits fed oil (O) and 
P=fed cholesterol (C) and pancreatin; SCOP=fed cholesterol in oil and pancreatin. 

t Run O=preexperimental; runs 1 and 2=after first and second week of diet; runs 3, 4, and 5=following weeks. 

t TP=total protein (Gm./100 ml. serum); A=albumin (% of TP); 
(area in sq. cm.); Aa;—albumin-alpha;-lipoprotein (% of TLP); as—alphag-lipoprotein (% of 


pancreatin; 


TC=total cholesterol (mg./100 ml. serum); TLP=total Upogett 
LP); b=beta lipoprotein (% of TLP). 
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one-half the level of unoperated animals on 
cholesterol-oil diet without pancreatin. The 
shift in total lipoprotein and the various lipo- 
protein fractions was comparable to other series. 
There was a marked decline in serum albumin; 
this unexpected deviation was caused by the 
atypical response of 2 rabbits of the series of 10. 
Hypoalbuminemia of these 2 rabbits was severe 
enough to lower the average serum albumin 
value for the whole series. 


DISCUSSION 

Pancreatin feeding to rabbits whose pancreas 
was left intact was needed to obtain a control 
series. Regardless of what diet these animals 
were fed, no influence of pancreatin on blood 
chemical patterns could be expected. Pancre- 
atin had only value as dietary protein. 

In oil-fed depancreatized rabbits pancreatin 
supplement proved life-saving by reducing mor- 
tality from diarrhea. The remaining pancreatic 
tissue after surgical operation was apparently 
sufficient to sustain an equilibrium except for 
extremely unnatural loads, such as repeated 
doses of 10 ml. of cottonseed oil. Incorporation 
of cholesterol or of pancreatin prevented diar- 
thea caused by oil or lessened it to a great ex- 
tent and, thus, indirectly promoted oil resorp- 
tion. 

The rise of cholesterol, total lipid, and lipo- 
proteins in depancreatized rabbits was less se- 
vere and slower than in unoperated animals. 
This was apparent during the first week; during 
the second post-operative week animals gradu- 
ally adjusted. Possibly extension of the feeding 
period beyond the 14 days might have resulted 
in blood chemical deviations equal to those 
noted in unoperated animals. Less severe de- 
viations of blood components in depancreatized 
rabbits could be explained by lessened resorp- 
tion of dietary lipids, namely oil. Differences 
between operated and unoperated rabbits fed 
cholesterol in oil were greater than in the two 
series fed powdered cholesterol. 

Addition of pancreatin to cholesterol or cho- 
lesterol-oil diet of operated rabbits had a 
marked effect on the height of blood chemical 
deviations, as can be seen in table 2. ; 

Not only were the peaks of deviations less 
marked in rabbits receiving pancreatin but ad- 
justment to the norm was speedier. It took, on 
the average, 7 weeks for blood chemical values 
to return to pre-experimental levels after cho- 
lesterol feeding for 14 days. It took but 5 weeks 
where pancreatin was added to the diet. Since 


TaBLE 2. COMPARISON OF SIGNIFICANT EXTREME BLOOD 
VALUEs IN 4 SERIES OF RABBITS. 








Series * TC mg.%t | TLP sq. cm. ¢ Aa: % t 
Cc 51- 536 0.48-1.09 | 11.9-4.0 
SCP 44-— 191 0.41 -0.67 13.1-9.7 
CO 82 — 1483 0.72-2.09 | 11.9-3.9 
SCOP 59- 736 0.32-1.99 | 14.6-2.7 











*C=rabbits fed cholesterol; SCP—depancreatized rabbits fed cho- 
lesterol and pancreatin; CO=rabbits fed cholesterol-oil; SCOP— 
depancreatized rabbits fed cholesterol-oil and pancreatin. 

t TC mg.%=total cholesterol in mg./100 ml. blood; TLP sq.cm. 
=total lipoprotein area in sq. cm.; Aa; %=—albumin-alpha,-lipopro- 
tein in percentage of TLP. 

t first figure—preexperimental level; second figure—level after two 
weeks of lipid diet. 


blood chemical alterations were less severe and 
of shorter duration than in control series the in- 
cidence of induced cholesterol-atherosclerosis 
was lower. No gross lesions were seen in the 
aorta, and but 4 out of 10 rabbits fed cholesterol 
and pancreatin had microscopic aortic altera- 
tions. 

Comparison of series of rabbits fed cholesterol 
in oil proved more difficult. Addition of pan- 
creatin enhanced oil resorption, and, with this, 
resorption of cholesterol. Curiously, in spite of 
fairly high deviation from the norm, return to 
pre-experimental levels of blood chemical values 
was faster than in rabbits not given pancreatin 
supplement. Steatosis of liver and adrenals also 
disappeared faster in pancreatin-treated rabbits, 
although the degree of steatosis was comparable 
to that in other series. The incidence and extent 
of cholesterol-atherosclerosis was not signifi- 
cantly influenced by pancreatin medication. 

These observations confirm the findings of 
Stamler and co-workers (6), who found no al- 
terations in plasma lipid levels of depancrea- 
tized chicks on regular diet. Their cholesterol- 
fed pancreatectomized chicks exhibited altera- 
tions in plasma and organ lipids and athero- 
genesis similar to unoperated birds given cho- 
lesterol. 

Pancreatin medication represents a substitu- 
tion therapy. With proper dose of pancreatin, 
at which one could arrive empirically, results 
could be altered so as to make depancreatized 
rabbits indistinguishable from unoperated ani- 
mals, with respect to blood chemical and tissue 
responses to various lipid diets. Pancreatin ap- 
parently promotes resorption of lipids and, 
judging from the rate of readjustment, also en- 
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hances turnover of lipids. The lipotropic effect 
of pancreatin justifies its usage. 

The observation that in the rabbit pancreatic 
function can be maintained by a remnant of 
about 20 per cent of the organ is matched by 
the estimate that in man 25 per cent of the 
organ can fulfill the functional activities of 
the pancreas. Digestion in aged people does 
not suffer, although there is a decrease in all 
digestive enzymes (1). One cannot conclude 
from our study that the situation encountered 
after subtotal pancreatectomy and the state 
during pancreatic diseases are the same. Ex- 
perimental production of various forms of pan- 
creatic morbid anatomy and combination with 
various lipid diets and pancreatin supplement 
might shed further light on the role of the pan- 
creas in aging and in atherogenesis. 


SUMMARY 

1. Series of rabbits were kept on various diets 
supplemented by pancreatin. Other series of 
rabbits were subjected to subtotal pancreatec- 
tomy and then kept on various lipid diets. One- 
half of these animals was also fed pancreatin. 
Blood chemical components were studied be- 
fore operation and feeding, during diets, and 
after termination of diets. 

2. Pancreatin feeding to unoperated rabbits 
had no effect. 

3. Subtotal pancreatectomy had no major ef- 
fect on blood chemical components. Feeding of 
large amounts of oil was not tolerated by de- 
pancreatized animals. 
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4. Deviations of blood chemical values jn 
cholesterol fed pancreatectomized rabbits were 
less severe where animals were medicated with 
pancreatin. 

5. The effect of cholesterol-oil feeding to 
pancreatectomized rabbits was mitigated by 
pancreatin supplement to a lesser degree. This 
was ascribed to enhancement of oil absorption 
due to addition of pancreatin powder acting as 
bulk. 

6. In all series, addition of pancreatin to the 
diet enhanced turnover of lipids resulting in 
speedier readjustment of blood chemical con- 
stitutents to pre-experimental levels. 
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THE PHENOLSULFATASE ACTIVITY OF AORTIC AND PULMONARY 
ARTERY TISSUE IN INDIVIDUALS OF VARIOUS AGES* 


J. E. KIRK, M.D., AND M. DYRBYE, M.D. 


(From the Division of Gerontology, Washington University School of Medicine, St. Louis) 


No reports are as yet available on quantita- 
tive measurements of the sulfatase activity of 
vascular tissue. The present study was under- 
taken with the purpose of determining the phe- 
nolsulfatase activity of homogenates prepared 
from the aorta and pulmonary artery from in- 
dividuals of various ages. In addition, phenol- 
sulfatase measurements on a limited number 
of coronary artery samples were carried out. 

METHODS 

One hundred samples of the human aorta 
(thoracic descending) and 58 samples of the 
pulmonary artery were obtained fresh at au- 
topsy at the St. Louis City Morgue.t The age 
of the individuals from whom the samples were 
derived ranged between 7 days and 88 years. 
Immediately after removal the samples were 
placed in sterile beakers immersed in crushed 
ice. After separation of the adventitia the in- 
tima-media segments were rinsed with water 
to remove adherent blood. The samples were 
subsequently homogenized in a Pyrex grinder 
with 9 volumes of distilled water, making a 10 
per cent homogenate. 

For study of the coronary artery system 
hearts were secured at autopsy from 12 subjects, 
ranging in age between 3 and 37 years. The 
coronary arteries were isolated by careful dis- 
section, and homogenates of the tissue prepared 
a described above. 

Determination of the phenolsulfatase activity 
of the arterial homogenates was performed es- 
sentially as described by Huggins and Smith 
(1). Three ml. of acetate buffer, pH 5.8, 1.0 
ml. of a 0.005 M solution of p-nitrophenyl sul- 
fate (Sigma Chemical Co.), and 1.0 ml. of 
homogenate were incubated in a test tube for 
16 hours at 38 C. A small thymol crystal was 
placed in each tube during the incubation; it 
was ascertained that such addition did not af- 
fect the enzyme activity measurably. 

At the end of the incubation period 0.5 ml. 
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of 10 per cent zinc sulfate solution was added to 
each sample, followed by 0.8 ml. of 0.5 N so- 
dium hydroxide. Through such addition a com- 
plete precipitation of the arterial proteins was 
effected (pH of the sample after the addition 
of the precipitating reagents was 8.1). The 
sample was subsequently centrifuged for 3 to 
4 minutes at 3000 r.p.m., and the supernatant 
filtered through Whatman No. 40 filter paper. 
The p-nitrophenol content of the alkaline fil- 
trate was determined spectrophotometrically at 
420 millimicrons, using a Beckman DU spectro- 
photometer. The phenolsulfatase activity of the 
tissue was expressed as the number of micro- 
grams of p-nitrophenol liberated from the sub- 
strate per hour by 1 Gm. of wet tissue under 
the conditions of the procedure. 

All determinations were carried out in dupli- 
cate. The average difference between duplicate 
measurements was 6.8 per cent. 

A blank analysis was run with each arterial 
sample. For the blank determinations the re- 
agents were incubated at 38 C. for 16 hours, 
after which the usual volumes of zinc sulfate 
and sodium hydroxide solutions were added, 
followed by the tissue homogenate. The aver- 
age p-nitrophenol liberation from the substrate 
in the blank determinations valued 0.05 micro- 
grams/hour. 

In agreement with the findings by Huggins 
and Smith (1) a good proportionality was ob- 
served between the amount of tissue in the 
sample and the quantity of p-nitrophenol liber- 
ated. A linear relationship was further found 
over a period of 24 hours between the time of 
incubation and the amount of p-nitrophenol 
liberated from the substrate. 

In the case of both the aortic and pulmonary 
artery samples determinations of the dry 
weight, total nitrogen, and cholesterol content 
of the tissue were made on portions of the arte- 
rial wall adjacent to those employed for the en- 
zyme studies. The nitrogen analyses were car- 
ried out by conventional Kjeldahl procedure. 
For the cholesterol determinations the proce- 
dure of Knobil and associates (2) was used. 
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Taste |, PHenovsutrarase Activiry or 100 HumaAN Aortic SAMPLES. 
| | | | | ej 
p-Ni- | p-Ni- p-Ni- | p-Ni- 
trophe-| trophe- trophe-| trophe-| | 
Dry | Nitro- | Choles-| nol, nol, Dry | Nitro- | Choles-| nol, nol, | 
Age Mat- | gen, % |terol, %| Micro- | Micro-| Macro- Age Mat- | gen, % terul, %| Micro- | Micro-| Macro ca . 
No.| (Years)| Sex | Race} ter, | of Wet | of Wet | grams/| grams/| scopic No.| (Years)| Sex| Race} ter, | of Wet | of Wet | grams/| grams/| scopic No (¥ 
% | Weight) Weight} Gm. Gm. | Arterio- % | Weight) Weight} Gm. Gm. | Arterio 
Wet | Tissue | sclerosis | | } | Wet | Tissue | sclerons 
Tissue | N, Tissue | N/ } 
/Hour | Hour | /Hour | Hour 
1| 0.01 | F 1,78 none 46) 53 |M| W/ 30.1] 3.43 | 1.88 | 2.16 63 | slight a) 
2) 0.10 |M]C | 20.4] 4.63 | 0.30 | 10,50 | 227 | none 47} 53 | F | W | 24.2] 3.26 | 1.10 | 3.40 | 104 | slight « 
3| 0.10 |F | W 3.34 none 48| 53 | F | W | 23.5] 3.23 | 1.80 | 1.05 33 | moderate ° 
4] 0.6 |M] W] 28.1) 4.01 1.58 39 | none 49| 53 | F | W | 28.6] 3.35 | 1.31 | 4.25 | 127 | slight - 
5/156 |F | W | 2.70 none 50| 54 | MJ] W | 26.0/| 3.37 | 1.68 | 1.72 | 51 | moderate 
6 3 |M| W | 33.6 | 5.52 | 0.70 | 3.61 66 | none 51| 55 |M| W | 27.0] 3.68 | 1.40 | 2.99 | 70 | alight } 
7 5 | F | C | 24.7] 3.95 | 0.33 | 1.46 37 | none 52) 55 | M]| W | 24.8] 3.11 | 1.39 | 0.79 25 | moderate 
8 5 |F | C | 20.6] 4.35 | 0.75 | 2.40 55 | none 53| 55 |M| W | 29.1 | 3.85 | 1.45 | 0.75 20 | slight 
54) 55 M/| C 29.8 | 3.24 6.16 1.21 37 | severe fl 
Mean 29.1 | 4.51 | 0.54 | 3.44 85 55| 56 | M| W | 26.8| 3.88 | 3.71 | 3.66 | 94 | moderate 
56 57 M W | 24.2 3.21 2.54 1.32 41 moderate 
9| 4 |M] W | 28.5] 4.48 | 0.66 | 2.50 56 | slight 57} 87 |M|C | 26.9] 3.03 | 1.04 | 1.18 39 | moderate # 
10} 4 |M!IW 28.5 | 1.50 | 0.63 | 3.02 66 | slight 58] 87 | F | C | 23.6] 3.44 | 1.36 | 2.12 62 | slight 
i 16 M | W | 28.7) 4.13 | 0.68 | 4.80 116 | slight 59 | 58 M | W | 23.8 | 3.20 | 1.76 | 1.35 42 | moderate 
60); 58 | M]| W | 20.8 | 2.51 | 8.70 | 0.75 | 30 | severe A 
Mean 28.6 | 4.37 | 0.66 | 3.45 x0) 61| 58 | M W | 28.2] 3.80 | 1.14 | 2.05 54 | none 
62) 68 |F | W | 26.1] 3.42 | 2.12 | 1.74 | 51 | sever sulf 
12| 2) |M | W 27.4] 4.82 | 1.17 | 2.44 57 | slight 63 | 59 |M| W | 25.5] 3.48 | 0.87 | 1.41 | 41° | none ples 
13; 22 |F | C | 27.1] 4.07 | 0.36 | 7.80 | 192 | slight ! ‘ cont 
14; 24 |M| W | 28.7] 3.86 | 0.81 | 1.05 | 27 | moderate Mean 26.1 | 3.36 | 2.09 | 1.84 | 55 | 
15 24 Mi W | 20.4) 4.38 1.11 1.87 | 43 | moderate | | | gen, 
16} 24 | F | W | 27.8] 4.45 | 1.26 | 5.23 | 118 | slight 64| 60 |M| W | 23.5] 3.21 | 3.53 | 1.41 44 | severe addi 
17} 25 | F | W | 27.7] 4.80 | 0.68 | 2.98 62 | slight 65| 60 | M| W | 25.1 | 3.40 | 2.00 | 1.49 | 44 | severe bead 
18| 26 |M/ W | 22.8/ 3.14 | 0.65 | 1.49 | 48 | none 66} 61 |M| W | 28.3| 2.72 | 4.19 | 0.73 | 27 | severe asl 
19; 27 |M|C | 27.4) 4.00 | 0.98 | 3.20 79 | none 67 | 61 | F | W | 26.9 | 3.31 | 1.C4 | 3.93 | 118 | sone incl: 
20; 28 |M|C | 31.0] 4.07 | 0.77 | 2.64 65 | slight 68| 62 |M| W | 20.4] 3.72 | 2.95 | 2.68 72 | moderate 
- 69 | 62 E | W eal 2.84 | 3.95 | 1.50 53 | severe 5 
Mean 27.8 | 4.13 | 0.86 | 3.34 | 77 70; 63 |M| W EY 3.45 | 2.40 | 1.08 | 32 | moderate 100 
: 71| 63 |M| W | 26.9] 3.21 | 4.95 | 0.30 9 | severe 
21} 31 |M | W | 25.1| 3.80 | 0.80 | 1.92 | 51 | slight 72| 64 |M| W | 26.1) 3.33 | 3.57 | 1.09 | 33 | moderate wet 
22) 32 | F | W | 27.5] 3.28 | 1.20 | 5.62 | 171 | slight 73| 64 |M|W | 26.4 3.44 | 3.12 | 1.46 43 | moderate valu 
23) 33 |M/| W /] 28.3] 4.06 | 1.00 | 1.79 14 | slight 74) 64 M| W | 26.5 | 3.28 | 2.23 | 2.23 68 | moderate the 
24} 33 |M1|C | 28.0] 4.83 | 1.07 | 2.71 56 | slight 75| 64 | M/C | 24.8] 3.26 | 2.38 | 1.22 | 38 | slight x 
25; 34 |M| W | 27.4] 3.23 | 2.00 | 1.18 37 | slight 76| 65 |M | W | 24.4] 3.26 | 2.24 | 1.48 16 | moderate rive 
26 37 F W | 28.7) 3.10 | 0.76 | 2.60 84 | none 77 | 65 M W | 25.4} 3.02 | 4.46 1.20 40 | severe val 
27); 39 |M] W | 25.2] 3.55 | 1.60 | 3.21 91 | moderate 78| 65 | MJ| W | 23.2] 3.16 | 0.99 | 0.78 25 | slight in 
28 39 M | W | 27.8) 3.49 1.92 1.58 45 | alight 79 65 Mi C 25.7 | 3.47 1.44 1.33 38 | moderate g 
: so; 68 |F | W | 30.5] 2.90 | 2.20 | 76 | severe the 
Mean 27.3 | 3.67 | 1.30 | 2.87 72 81} 69 | M W | 25.1 | 3.54 | 1.75 | 0.78 22 | moderate per 
- \- 82 69 | Mj C | 25.3 | 3.13 | 2.74 | 1.19 38 | severe 
29] 40 | F | W | 28.3] 3.71 | 0.90 | 1.77] 49 | none | T 
30; 40 | F | C | 24.9] 3.35 | 1.32 | 2.45 73 | slight Mean 26.2 | 3.25 | 2.77 | 1.48 | 46 | : 
31} 42 |F | C | 25.2] 2.85 | 1.97 | 1.62 | 57 | moderate pianiel vari 
32] 48 |M|C | 24.3] 3.21 | 1.05 | 2.95 92 | slight 83 | 70 |M/] W | 24.7] 3.42 | 1.87 | 2.87 83 | moderate It v 
33 44 M| W | 20.6) 3.66 | 2.07 1.18 32 | moderate 84 70 M W | 24.4) 3.25 1.88 1.44] 44 moderate : tabl 
34/ 44 |M/C | 26.6] 3.54 | 1.57 | 1.61 46 | slight 85 | 71 |M| W | 28.0] 3.24 | 0.69 | 3.26 | 101 | moderate 
35| 45 |M!/ W | 29.0] 3.99 | 1.48 | 0.87 22 | slight 86 | 7: M | W | 27.7] 3.28 | 2.50 | 0.72 22 | severe aort 
36] 47 |M/ W | 22.4] 3.40 | 1.34 | 2.87 84 | moderate 87/| 72 |M| W | 26.4| 3.27 | 3.45 | 1.64 50 | severe valt 
37} 49 |M/ W | 25.3] 3.13 | 1.02 | 0. 28 | slight 88 | 7: M | W | 30.0/ 3.94 | 2.82 | 1.17 30 | severe for 
38} 49 | F | W | 23.5] 2.88 | 0.87 | 1.80 63 | slight 89} 72 | F | W | 23.3 | 2.93 | 2.40 | 1.39 47 | severe 
30} 49 | F | C | 24.4] 3.25 | 2.17 | 2.52 77 | moderate 90/ 73 | MJ W | 27.4/ 3.28 | 1.80 | 1.32 | 40 | moderate vali 
—|\— — -|____ 91| 73 |F | W | 24.1] 3.30 | 2.30 | 1.92 | 58 | severe A ¢ 
Mean 25.8 | 3.36 | 1.43 | 1.87 57 92| 74 |M/C | 27.2] 3.56 | 1.51 | 1.09 | 31 | moderate be 
—|—_——_|—_—_|— —|- - - _ —— 93/ 74 |F | C | 26.6] 3.39 | 2.30 | 1.40 | 41 | severe t 
40} 50 | F | W/ 24.9) 3.25 | 1.02 | 1.77 slight 94| 75 |M | C | 24.1} 3.33 | 0.72 | 1.51 46 | slight p-n 
41 51 F W | 25.7 | 3.73 | 0.90 1.18 32 | slight 95 77 F W | 37.2 | 2.62 3.68 | 1.50 57 | severe foll 
42} 82 | M/ W | 24.0] 3.39 | 2.18 | 1.82 54 | moderate 96 | 79 F | W | 25.7 | 3.29 | 2.03 | 2.66 81 | severe 
43 52 M | W | 23.8) 2.56 1.09 | 0.90 | 35 | moderate -! —-'— - | -|— -| - An 
44| 52 | M/C | 29.3] 3.88 | 1.88 | 4.13 | 106 | slight Mean | 26.9 | 3.29 } 2.14] 1.71 | 82 ; 
45| 53 |M/ W | 23.5| 3.23 | 0.83 | 1.50} 47 | moderate | | - 
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Taste | (ContTINUED) 


| 


p-Ni- 




















is aa | p-Ni- | 

| | trophe-| trophe- 

| } Dry | Nitro- | Choles-| nol, nol, 

| Age | Mat- | gen, % \terol, %| Micro- | Miero- | Macro- 
No.| (Years)| Sex | Race} ter, of Wet | of Wet | erames/ grams/| scopic 

| || | Weight] Weight) Gm. | Gm. | Arterio- 

| | Wet | Tissue | sclerosis 

re Tissue | N/ 

/Hour | Hour 
—|—— -| --| — aa 
| #0 |M| W | 27.3] 3.44 | 1.96 | 0.67 | 19 | moderate 
gs) 82 |M| W | 30.1] 3.78 | 2.62 | 1.24 33 | slight 
oo 87 | F | W | 25.0) 3.50 | 1.55 | 0.77 | 22 | severe 
100, 88 | M | W | 23.0] 2.70 | 1.20 | 0.80 | 30 | moderate 

| 

= 
Mean 26.4 | 3.36 | 1.83 | 0.87 | 26 
Grand Mean..| 26.7 | 3.51 1.86 2.08 58 
RESULTS 


Aortic samples. The results of the individual 
sulfatase determinations on the 100 aortic sam- 
ples are presented in table 1. The table further 
contains the observed dry weight, total nitro- 
gen, and cholesterol values for the samples. In 
addition, the grading of the samples on the 
basis of their macroscopic appearance has been 
included. 

The average p-nitrophenol liberation by the 
100 aortic samples was 2.08 micrograms/Gm. 
wet tissue/hour. An analysis of the sulfatase 
values observed for the two sexes revealed that 
the mean enzyme activity of the samples de- 
rived from the women was 149 per cent of the 
values observed for the men in the correspond- 
ing age groups. If only the aortic samples from 
the white subjects are considered an average 
percentage value for the women of 159 is found. 


The mean sulfatase values found for the 
various decades have been listed in table 2. 
It will be seen from the data presented in the 
table that the p-nitrophenol liberation by the 
aortic samples was found to decrease from a 
value of 3.44 micrograms/Gm. wet tissue/hour 
for the 0-9 year old group to about half that 
value for the subjects aged 40 years and over. 
A calculation of the coefficient of correlation 
between the age of the individuals and the 
p-nitrophenol liberation by the tissue shows the 
following values: 

Age/p-nitrophenol liberation/Gm. wet tissue: 

r= —0.44 (t = 4.89, N = 100) 


Age/p-nitrophenol liberation/Gm. wet tissue N: 
r= —0.H% (t = 3.13, N = 97) 


Tasie 2. Mean PHENOLSULFATASE ACTiviry OF HUMAN 
Aortic SAMPLES IN Various Decapes. 


Micrograms p-Nitrophenol Liberated 


Age Group Number of mie PE ee acahl e 
(Years) | Samples | 
Per Gm. Wet Per Gm. Tissue 
Tissue /Hour N /Hour 
0-9 8 3.44 85 
10-19 3 3.45 80 
20-29 4 3.34 77 
30-39 8 2.57 72 
40-49 li 1.87 | 57 
50-59 24 | 1.84 55 
60-69 19 1.48 46 
70-79 14 1.71 52 
89-88 4 0.87 26 


Since comparatively little change in the tissue 
sulfatase activity was found for the age range 
40-79 years it was decided to subject the data 
for this group of samples to a more detailed 
analysis. The results of an evaluation of the 
correlation between the degree of arteriosclero- 
tic changes in the tissue as judged by macro- 
scopic inspection and the sulfatase activity are 
presented in table 3. It will be seen from the 
the table that a tendency was observed for the 
sulfatase activity to decrease with the degree of 
arteriosclerosis present. It will further be noted 
that a good agreement was found between the 
macroscopic evaluation of the samples and the 
cholesterol tissue values. A calculation of the 
coefficient of correlation between the tissue cho- 
lesterol content and the p-nitrophenol liberation 
by the samples for this age range showed an r 
value of —0.28 (t = 2.36, N = 67). 

Pulmonary artery samples. The results of 
the individual sulfatase determinations on the 
58 pulmonary artery samples are listed in table 
4. The average p-nitrophenol liberation ob- 
served for the samples was 3.06 micrograms 


Tas_e 3. CorRELATION BETWEEN DEGREE OF ARTERIO- 
SCLEROSIS OF HumAN AorTic SAMPLES FOR INDIVIDUALS 
Acep 40-79 YEaRs AND PHENOLSULFATASE 
Activity OF TIssuE. 


Average p-Nitro- 





Degree of Number of | Average Cholesterol! phenol Liberation, 

Macroscopic | Samples | Content of Tissue | Micrograms/Gm. 

Arteriosclerosis | % ot Wet Weight | Wet Tissue /Hour 

an 7 ae siinsiagilaciediite nid ienenptlgepiaipepeinaniens 
None... 4 | 0.98 | 2.29 
Slight 18 1.32 2.04 
Moderate 27 2.00 1.69 
ee ee 18 3.56 1.33 
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Tasie 4. PHENOLSULFATASE Activity OF 58 SAMPLES OF TasLe 4 (ContINuED) ( 
Human Pucmonary ARTERY. 
ce es aia ] ; the 
p-Ni- | p-Ni- the 
p-Ni- | p-Ni- trophe-| trophe- 
trophe-| trophe- Dry | Nitro- | Choles-| nol, nol, you 
Dry | Nitro- | Choles-| nol, nol, Age Mat- | gen, % |terol, %| Micro- | Micro- Macro. par 
Age Mat- | gen, % |terol, %| Micro- | Micro- | Macro- No.| (Years)| Sex| Race| ter, | of Wet | of Wet | grams/| grams/ scopic le 
No.| (Years)| Sex | Race} ter, | of Wet | of Wet | grams/| grams/| scopic % | Weight] Weight} Gm. Gm. | Arterio. P ; 
% | Weight] Weight} Gm. Gm. | Arterio- Wet | Tissue | sclerosis ine 
Wet | Tissue | sclerosis Tissue | N/ | val 
Tissue N, /Hour | Hour . 
/Hour | Hour va thi 
(sy) oe ma 69} 62 | F | W | 22.4] 3.29 | 1.75 | 4.00 | 122 | none p-! 
2/05 |M|C 9.20 none 71 63 M | W | 23.91] 3.62 1.84 1.36 38 | slight pat 
5/18 |/F | W 4.16 face 73] 64 |M| W | 21.6] 3.13 | 1.32 | 1.57 | 50 | slight 
Biimak ’ 74) 64 |M| W | 23.9] 3.20 | 1.27 | 3.78 | 118 | alight we! 
Mean 6.68 77 65 M Ww 30.8 4.38 1.20 2.43 | 56 none san 
mee i he , 80 |} 68 | F | W | 24.7] 3.33 | 1.60 | 2.20 | 66 | slight 
9 4 M| W | 27.7 | 4.05 3.13 77 ~‘| none 81 69 M | W | 38.7] 5.60 | 1.49 | 1.45 26 | alight } 
10} 14 | Mj] W | 29.3] 4.58 3.50 77 ‘| none _ | a q 
9 2 Ff Mean 25.9 | 3.68 1.48 | 2.50 75 enc 
Mean... 28.5 | 4.32 3.32 77 aie ‘ 
s atta 83 | 70 | M| W | 21.2] 2.96 | 1.75 | 3.65 | 142 | slight 7. 
12] 21 M | W | 25.0] 4.02 | 0.52 | 2.78 69 | none 84 70 |M| W | 23.2 0.96 | 2.74 | slight art 
i3| 2 IF Ic 9.70 slight 85| 71 | M] W | 23.2] 2.86 6.50 | 227 | slight —§ ser 
16 24 F | W | 26.5 | 4.18 | 0.87 | 4.77 115 | none 88 72 M | W | 20.0] 2.69 | 1.15 | 1.97 74 | slight 
7 25 F lw 4.65 none 95 77 F W | 20.9 | 2.88 | 0.54 | 3.34 116 | moderate art 
is| 28 |M| W 0.49 | 2.04 none 96] 79 | F | W / 24.8] 3.26 | 1.19 | 1.56 | 48 | slight cer 
20 28 M/C | 20.6] 3.94 3.00 76 | none | | | ‘ m 
pair! Oey a ae Mean | 22.3 | 2.08 | 1.12 | 3.20 | 121 
Mean........| 27.1 | 4.03 | 0.63 | 4.48 | 87 —| " deg 
inane late teas ; — 97] 80 |M| W | 22.3] 3.08 | 0.68 | 1.10 | 36 | none anc 
21/ 31 |M| W | 20.9] 3.02 | 0.71 | 2.48 82 | none 98) 82 | M | W | 20.7] 3.57 | 1.60 | 2.50 | 70 | slight 
22] 32 |F | W | 20.2] 4.90 5.26 108 | none 99 | 87 | F W 1.70 | slight aor 
25| 34 |M| W | 27.4| 3.59 | 0.89 | 2.00 | 56 | none ax 40- 
26| 37 |F | W | 26.0} 3.80 3.41 | 89 | none Mean 21.5 | 3.33 | 1.14 | 1.77 | 53 bet 
23| 39 |M/| W | 26.5| 3.70 | 0.98 | 2.00 | 54 | slight . 
pick hoes a ; : : Grand Mean..| 24.8 | 3.55 | 1.23 | 3.06 | a1 | in 
Mean........} 26.0] 3.80 | 0.86 | 3.03 | 78 Th 
i FES, “8 ee ee aaa wa: 
29 40 F W | 26.6 | 3.56 3.20 93 none 
30| 40 |F | C | 27.6] 3.57 | 2.32 | 3.22 90 | none gro 
fe BR ses) Boa BF fee Blade b> Gm. wet tissue/hour. The mean sulfatase } des 
o ’ ’ We b. Sil “ . 
= = ul w{2ss| 3.0 | 1.21 | 1.43] 41 licks activity of the samples derived from the wo- scle 
34) 44 |M|C | 24.6] 3.44 | 0.71 | 1.18 | 34 | none men was 149 per cent of that found for the art 
35 4h M | W | 26.1 | 3.66 | 0.82 1.18 32 none : * 4 : 
| a liel whan | aa aie | oe lanes men in the corresponding age groups. If only suc 
39/ 49 |F | C | 24.6] 5.85 | 1.84] 3.35 | 57 | slight the pulmonary artery samples from the white 
ceaceoge TE Sgiges PLY PRE SE eS geeemme ema subjects are considered an average percentage Tar 
ys emesis wcid Crs Somect Seal lull value for the women of 148 is found. F 
ce EE BEB ed heed Bae cg Baese Bg boon A comparison of the individual data listed 
44| 52 |M/C | 26.1] 3.67 | 0.81 | 2.71 74 | none in tables 1 and 4 reveals that the sulfatase 
46] 53 | MJ W | 27.2) 3.85 | 1.22) 2.16 | 56 | none activity of 49 of the 58 pulmonary artery sam- A 
47 53 F W | 23.2) 3.57 | 0.80 | 6.10 171 none | hi h h h os f h te . 
4s | 5a |F | w | 23.2] 3.39 | 0.81 | 2.04 60 | slight ples was higher than the activity of the aortic 
49| 53 | F | W] 24.9] 3.20 | 0.79 | 4.05 | 127 | none samples from the same subjects. 
51 55 M/ W | 26.0} 3.56 | 0.78 | 3.98 132 none 
52} 55 |M| W | 23.9] 2.87 | 0.73 | 1.22 | 42 | alight The mean sulfatase values found for the 
Bo) | M) W | 95.2) 3.67 | 0.81 | 1.37 | 45 | nome various age groups have been listed in table 5 
54] 55 |M|C | 23.3] 3.50 | 2.50 | 2.15 | 62 | slight ‘ 
ss5| so |M| W/|21.9| 3.37 | 2.85 | 4.52 | 134 | light and show a less marked decrease with age than 
s7| 87 |M|C | 26.4| 3.40] 1.10 | 2.60 | 76 | alight was observed for the aortic samples. A calcula- 
sf A RTT tanned Bud Bagel Capel MRAM Beare tion of the coefficient of correlation between 
60; 58 | M| W | 21.6 | 3.00 | 2.50 | 1.97 66 | moderate z 
ei | ss |M| W | 24.3| 3.41 | 0.92 | 2.00 | 59 | none the age of the subjects and the p-nitrophenol 
—!|—|——|——_ ||| |-___ liberation shows the following values: 
Mean. ....... 23.8] 3.29 | 1.27 | 2.73 | 84 ee 
- or EEEReEn eee Ee Age/p-nitrophenol liberation/Gm. wet tissue: 
65] 60 |M| W | 21.1] 2.91 | 1.80 | 2.42 | 83 | slight r = —0.29 (t = 2.28, N = 58) 
68}; 62 | M/ W | 26.6) 3.70 | 1.08 | 4.08 110 | slight Age/ p-nitrophenol liberation/Gm. tissue N: 
r = +0.05 (t —0.344, N = 50) 
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Coronary artery samples. The results of 
the sulfatase measurements on 12 samples of 
the coronary artery system from children and 
young adults are shown in table 6. For com- 
parison the enzyme activities for the aortic sam- 
ples from the same subjects have also been 
included in the table. The average sulfatase 
value found for the coronary artery system for 
this group of subjects was 2.55 micrograms 
p-nitrophenol/Gm. wet tissue/hour, as com- 
pared with 3.04 micrograms p-nitrophenol/Gm. 
wet tissue/hour for the aortic samples from the 
same subjects. 

DISCUSSION 

The investigation has established the pres- 
ence of a definite, but low phenolsulfatase activ- 
ity in the tissue of the human aorta, pulmonary 
artery, and coronary artery system. The ob- 
served phenolsulfatase activity of the human 
arterial tissue is only 0.03 per cent to 0.05 per 
cent of that reported for the rat liver (1). 

The analysis of the relation between the 
degree of arteriosclerotic changes in the vessel 
and the enzyme activity, carried out for the 
aortic samples derived from individuals aged 
40-79 years, revealed a negative correlation 
between the degree of arteriosclerosis present 
in the tissue and the phenolsulfatase activity. 
The fact, however, that the sulfatase activity 
was found to decline from the 0-9 year old 
group to the 40-49 year old group before the 
development of a notable degree of arterio- 
sclerosis suggests that other factors besides 
arteriosclerosis are of significance in causing 
such decline. 


Taste 5. MrAN PHENOLSULFATASE AcTiviTy OF HUMAN 
Putmonary Artery SAMPLES IN Various DecaDes. 


Micrograms p-Nitrophenol Liberated 
Age Group Number of 
(Years) Samples Per Gm. Wet Per Gm. Tissue 
Tissue /Hour N/Hour 
| 
0-9 2 6.68 
10-19 2 3.32 77 
20-29 6 4.48 87 
30-39 5 3.03 78 
40-49 ot) 2.61 63 
50-59 16 2.73 R4 
60-69 9 2.59 75 
70-79 § 3.29 121 
80-87 3 1.77 53 














Taste 6. THE PHENOLSULFATASE AcTIviTy OF 12 
SAMPLES OF CoroNARY ARTERY FROM CHILDREN 
AND YOUNG ADULTS. 




















| Micrograms p-Nitrophenol 
No. Age Sex | Race | Liberated/Gm. Wet Tissue/Hour 
(Years) | a ee oe 
Coronary Artery Aorta 
6 3 M WwW 1.52 3.61 
9 14 M WwW 3.35 2.50 
10 14 M Ww 2.32 3.02 
12 21 M WwW 2.76 2.44 
15 24 M Ww 2.14 1.87 
16 24 F WwW 4.10 5.23 
19 27 M Cc 1.50 3.20 
21 31 M WwW 2.57 1.92 
22 32 F Ww 3.35 5.62 
23 33 M Ww 0.82 1.79 
24 33 M Cc 3.39 2.71 
26 37 F WwW 2.80 2.60 
Mean 2.55 3.04 
SUMMARY 


Determinations were made of the phenolsul- 
fatase activity of 100 samples of the aorta and 
58 samples of the pulmonary artery derived 
from individuals ranging in age between 7 
days and 88 years. The enzyme assays were 
performed by the procedure of Huggins and 
Smith. The average p-nitrophenol liberation 
from p-nitrophenyl sulfate valued 2.08 micro- 
grams/Gm. wet tissue/hour for the aortic 
samples, and 3.06 micrograms/Gm. wet tissue/ 
hour for the pulmonary artery samples. The 
mean sulfatase activity of 12 samples of the 
ccronary artery, derived from subjects aged 
3 to 37 years, was slightly lower than that of 
the aortic samples from the same individuals. 

The phenolsulfatase activity of the aortic 
samples was found to decrease with age, the 
coefficient of correlation between age and the 
amount of p-nitrophenol liberated being — 0.44 
(t=489, N= 100). In tne case of the 
pulmonary artery samples the change in en- 
zyme activity with age was less conclusive. 
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MUSCULAR DYSTROPHY IN AGING RATS* 


BENJAMIN N. BERG, M.D. 


(From the Department of Pathology, College of Physicians and Surgeons, 
Columbia University, New York) 


During the course of studies on aging in 
rats, a form of muscular dystrophy has been 
observed which is an important terminal cause 
of death in senescent animals. Early signs of 
the disease are disinclination to move and 
unsteadiness with outward slipping of the 
hindlegs. As weakness increases there is a 
tendency to drag the hind limbs and the gait 
is straddling or waddling in nature. Later 
complete paralysis sets in, tail muscle control 
is lost, and the animal pulls itself ahead by 
its forelegs. The contour of the hindquarters 
is flattened, the muscles are thin and flabby, 
and the spine is kyphotic (fig. 1). The fur is 
coarse and is soiled on the ventral and caudal 
parts of the body. As a rule there is an interval 
of 6 weeks to 8 weeks from the onset of notice- 
able weakness to paralysis. Body weight de- 
clines sharply, there is inanition and a mori- 
bund state soon ensues. 


MATERIAL AND METHODS 

A total of 568 Sprague-Dawley rats (417 
males and 151 females) ranging in age from 500 
days to 1186 days were examined (table 1). 
They had been raised in air-conditioned quar- 
ters with uniform temperature, humidity, and 
lighting. Pulmonary infection had been prac- 
tically eliminated from the colony. The ani- 
mals were weaned at 4 weeks of age and were 
fed Rockland “D free” pellets containing ap- 
proximately 3.2 mg. alpha-tocopherol per 100 
Gm. of diet (determined by bioassay method). 
Average daily intake of alpha-tocopherol in an 
adult rat was about 0.7 mg. Fresh pellets were 
supplied biweekly. The colony has been main- 
tained on the same diet for 10 years and the 
record of fertility is excellent. Up to approxi- 
mately 550 days in males and 650 days in fe- 
males growth (body weight) was within the 
optimal range described by Zucker and co- 

Submitted for publication my cere | 29, 

* This study was aided by Grant H-945 pave the National Heart 
Institute of the U. S. Public Health Service -_ Be La from the 
Josiah Macy, Jr. Foundation and the \ y Associations 

of America. 

Presented at the Eighth Annual Scientific i of the Geron- 
wens Society, Baltimore, October 27-29, 1955. 


lished ona grant from the Forest’ Park Foundation to the 
Journal of Gerontology. 
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workers (7). Afterward there was a plateau in 
the weight curve due to various diseases and 
finally a decline. When increments in body 
weight stopped, the linear growth (tibia length 
and measurement from tip of nose to anus) 
also ceased (1). Most of the animals were 
killed with nembutal when they showed severe 
weight loss, weakness, or paralysis. Some were 
moribund or died, while others were in com- 
paratively good general condition. In the lower 
age range, 38 male rats (in two groups having 
mean ages of 522 days and of 681 days) and 37 
female rats (in two groups having mean ages 
of 587 days and of 789 days), in good condition 
and without weight loss, were examined. Com- 
plete autopsies were performed upon all ani- 
mals. Tissues were fixed in Zenker’s fluid and 
sections were stained with hematoxylin and 
eosin. The following skeletal muscles were se- 
lected for histologic examination; the gastroc- 
nemius and adductor muscles of the hindlegs, 
the flexors of the forelegs, the diaphragm, and 
the abdominal, pectoral, and cervical muscles. 


RESULTS 

The disease affected chieflly the gastroc- 
nemius and adductor muscles of the hindlegs. 
Next in frequency were the abdominal muscles 
and occasionally the other muscles were also 
involved. Grossly, in advanced cases, the hind- 
leg muscles were brown, shrunken, and soft in 
contrast with the red, full, firm muscles of the 
forelegs. The latter, microscopically, were nor- 
mal while the muscles of the hind limbs showed 
degeneration and necrosis. Distribution of le- 
sions was patchy with considerable variation in 
degree and extent of involvement (fig. 2). Gen- 
erally, severity of leg weakness corresponded to 
severity of muscle degeneration, but in some 
instances there was no recorded disturbance of 
gait, although marked histologic changes were 
present. Early evidence of degeneration was 
loss of cross striations in muscle fibers (fig. 3). 

More advanced changes consisted of frag- 
mentation and disintegration of fibers into sep- 
arate, small, amorphous masses, and in some 
instances infiltration by fat cells (fig. 4). In 
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Muscutar DystropHy IN Rats at DrFFERENT AGES. 
SERVED IN HistoLocic SECTIONS. 


INCIDENCE OF MODERATE OR MARKED LEsIONS Ob- 
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Mean Age No. of | Mean Body % with Mean Age % with 
(Days) Rats | Weight Muscle (Days) Rats Weight Muscle 
| (Gm.) | Lesions | | (Gm.) | Lesions 
Ue 
Males | Females 
Animals Showing Weakness or Paralysis 
{aoe — ) cai 
561 ae oe o | 
625 18 mum | 1 | 
675 29 332 1 693 12 210 0 
723 31 307 | 33 | 
775 298 66 | 797 24 213 1 
828 ss | 324 1 | | 
871 | 61 334 82 872 16 213 19 
924 52 321 98 924 20 218 70 
972 32 293 100 969 11 187 91 
1022 19 306 =| ~—«100 | 
1071 11 297 100 | 1072 31 216 | 100 
— ————— — | —- —_——$—$ _ _ — ———— 
Animals Without Signs of Weakness or Paralysis 
| = ll ms . | BECP eae tT ae 0 
681 18 474 0 789 | 23 287 0 


| 


844 | 14 362 29 | 


extreme necrosis only collapsed sarcolemma 
sheaths remained (fig. 5 and 6). There was no 
inflammatory reaction, but aggregates of nuclei 
resembling multinucleated cells were often 
present (fig. 7). The nuclei, which were us- 
ually preserved, frequently showed multiplica- 
tion and were arranged in rows along the 
frameworks of the sheaths (fig. 8). Various 
phases of regeneration were also noted and in- 
cluded mitotic nuclei, young myoblasts in dif- 
ferent stages of new fibril formation, and re- 
cently regenerated thin fibers with centrally 
placed nuclei. Sometimes globules of yellow 
brown pigment similar to “ceroid” were ob- 
served in degenerated sarcoplasm. 

Degenerative muscle changes appeared ear- 
lier and with greater frequency in males than 
in females (table 1 and fig. 9). In males, 
moderate or severe lesions occurred in signifi- 
cant numbers (33 per cent) at 723 days com- 
pared with 19 per cent in females at 872 days. 
Before these ages the disease was rarely seen, 
although the amount of weight loss was of the 


| 


| | 
| | 





same order as in older animals. Dystrophic al- 
terations were also absent in the muscles of 
younger, heavier rats. With advancing age the 
incidence of lesions increased rapidly. In 828 
day old and 871 day old male rats the inci- 
dence was 91 per cent and 82 per cent, and in 
in older animals it rose to 100 per cent. The 
frequency in females at 924 days and at 969 
days was 70 per cent and 91 per cent, while all 
older rats had the disease. 


DISCUSSION 
Muscular dystrophy was rare before two 
years of age. There is a greater frequency of 
muscle lesions with advancing age, but this 
is not linked with body weight in weak or 
moribund animals. In male rats 625 days old 
having a mean body weight of 311 Gm., the 


‘incidence of muscle degeneration is 1 per cent 


compared with 98 per cent in 924 day old males 
weighing 321 Gm. That the disease roughly 
parallels other chronic conditions is shown in 


fig. 9. 
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Fig. 1. Appearance of 877 day old male rat 
with dystrophy of hindlegs (bottom), compared 
with 645 day old healthy animal. 





Fig. 3. Male rat 750 days old. Muscle fibers 
showing loss of cross-striations among normal 


fibers. X385. 


In older weak or moribund rats, the mean 
body weights are within the same low range 
while the percentage of animals with muscular 
dystrophy increases progressively (table 1). On 
the other hand, rats in relatively good health 
retained higher weights and had lower inci- 





Male rat 949 days old. Intact muscle 


Fig. 2. 
fibers and degenerated fibers. X80. 





Fig. 4. Female rat 1057 days old. Fragmenta- 
tion and disintegration of muscle fibers into 
amorphous masses and infiltration by fat cells. 


X250. 


dence of the disease than weak or moribund 
rats of the same age. This is illustrated by the 
group of 14 male animals in table | having 4 
mean age of 844 days and a mean weight of 
362 Gm. Only 29 per cent of these had muscle 
lesions, whereas the weak or moribund rats in 
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E Ma 
Fig. 5. Male rat 949 days old. Disappearance 


of sarcoplasm and empty sheaths with preserved 
nuclei. X630. 





Fig. 7. Female rat 1030 days old. Aggregates 
of nuclei resembling multinucleated cells. X720. 


the same age range had a mean weight of 330 
Gm. and an 87 per cent incidence of muscular 
lesions. 

Frequency of other chronic conditions, ex- 
cept periarteritis, was about the same in male 
rats in good condition as in sick ones, but in 





Fig. 6. Male rat 869 days old. Extreme necro- 
sis with fragments of muscle fibers among col- 
lapsed sarcolemma sheaths. X630. 





Fig. 8. Male rat 949 days old. Multiplication 
of nuclei and parallel arrangement in rows along 
frameworks of sarcolemma sheaths. X530. 


healthy females the incidence was lower (fig. 
9). 

Aging females, besides having less degenera- 
tion of the skeletal muscles than males of the 
same age, were less susceptible to other chronic 
diseases (fig. 9) such as myocardial degenera- 
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Fig. 9. Comparative frequency of common disease, exclusive of tumors, in 365 male and 114 female aging rats, 
which were weak, moribund, or deceased (graphs with large dots) plus 52 male and 37 female animals in good 


condition (graphs with small dots). 


tion, nephrosis, glomerulonephritis, periarteritis, 
and certain tumors (6). This accounts for the 
greater longevity of females (fig. 10). In both 
sexes these conditions were seen earlier than 
the muscular dystrophy (fig. 9). 

In many respects the muscle lesions, abnor- 
mal gait, and appearance of senescent rats are 
similar to the findings described by Burr, 
Brown, and Mosley (2) and by Evans, Emer- 
son, and Telford (3) in rats fed for 22 months 
an E-low diet. Pappenheimer (5) observed the 
same condition in offspring bred from E-defic- 
ient mothers and kept for 6 months to 8 months 
on an E-low diet. Other findings in older rats 
resembling those of E-deficient animals are in- 
fertility of the female and loss of spermatogene- 
sis in the male. Sixty per cent of the senescent 
males with muscular dystrophy had atrophic 
testes. 

Present bioassay of vitamin E is based en- 
tirely upon the fertility of young females. Ac- 
cording to Fuhr and associates (4) alpha-to- 
copherol requirements for fertility increase with 


age. If it is shown that muscular dystrophy in 
older rats is related to a higher need for vita- 
min E, despite a dietary supplement considered 
to be adequate according to the present stan- 
dards, then the latter must be revised upward 


to provide for the integrity of skeletal muscle i 
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Fig. 10. Survival rates in male and female aging rats. 
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in later life. Studies on the food intake of aging 


| male rats before the onset of hindleg weakness 


showed no diminution when compared with the 
amount of food eaten by younger animals of 
like weights. For example, the average daily 
consumption of food by 10 rats 800 days old, in 
good condition and weighing 425 Gm. was 26 
Gm. (alpha-tocopherol content approximately 
0.8 mg.) per rat, while the food intake of 10 
rats 388 days old and weighing 456 Gm. was 
93 Gm. (alpha-tocopherol content approxi- 
mately 0.7 mg.) per rat. Appropriate preven- 
tive and curative experiments are under way 
to determine whether the dystrophic muscle 
changes are associated with increased vitamin 
E requirements. 


Gross inspection of the brain and spinal cord 
of paralyzed senescent rats with severe muscle 
degeneration revealed no abnormalities. His- 
tologic studies including observations on muscle 
nerve endings are planned. For comparison with 
the findings in spontaneous muscular dystrophy, 
the hindleg muscles of rats with paraplegia due 
to spinal cord tumors of the lumbar segments 
were examined but no changes were seen. In a 
few instances of paralysis, there were no muscle 
alterations or gross lesions of the central ner- 
vous system. 
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SUMMARY 


Muscular dystrophy developed after two 


years of age in Sprague-Dawley rats fed a good 
stock diet and maintained under favorable con- 
ditions. Incidence of the disease increased with 
advancing age. The condition appeared earlier 
and with greater frequency in males than in 
females. The histologic changes in the muscles 
resembled those observed in experimental vita- 
min E deficiency. 


_ 
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METABOLIC RATE OF OLD RATS WITH SPONTANEOUS BREAST TUMORS 
MAX KLEIBER, D.Sc., AND THEODORE CHERNIKOFF, B.S. 


(From the College of Agriculture, University of California, Davis, California) 


Some of our Long-Evans rats, kept for a study on 
metabolism in old age, developed spontaneous breast 
tumors which could be classified as giant fibro adenomas 
(5). In the present communication metabolic studies 
on such tumor bearing rats will be presented. 

Observations on 670 day old tumor bearing rat before 
and after removal of tumor. One rat 670 days old from 
which we secured most of the individual data reported 
here had a breast tumor which weighed 24 as much as 
the normal part of the rat (fig. 1). 





Fig. 1. Rat, 670 days old, with spontaneous breast 
tumor. 


The rate of fasting catabolism of the rat with its 
tumor (fig. 1) was measured on a Regnault-Reiset type 
of apparatus (2). The tumor was then surgically re- 
moved and the metabolic rate of the tumor tissue slices 
measured in vitro. Ten days later the metabolic rate 
of the rat, which had now recovered from the opera- 
tion, was measured again. 








Taste 1. Metasoric Rate oF A Rat AND Its 
Breast Tumor. 
Date Condition of Rat Weight | Metabolic Rate of Rat 
(Gm.) (ml, O2/hr.) 

March 27 Rat with tumor 501 493 
April 1........ Tumor removed 

April 11....... Rat without tumor 309 378 
Difference in Oz 

consumption 115 














In vitro metabolism of tumor: 
Weight of tumor: 220 Gm. 
Dry matter of tumor: 60 Gm. (27.3%). 
Oxygen consumption by tumor tissue: 2.0 ml./hr./Gm. dry weight. 
Total oxygen consumption by tumor: 120 ml./hr. 


Submitted for publication September 6, 1955. 
Published on a grant from the Forest Park Foundation to the 
Journal of Gerontology. 
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Table 1 contains the results which rather closely 
agree with the summation theory of Field, Belding 
and Martin (1). The removal of the tumor apparently 
had not affected the metabolic rate of the non-tumor 
part of the rat. 


The in vitro rate of oxygen consumption of the tumor 
tissue (2.0 ml. O,/Gm. dry weight/hr.) was higher 
than that of normal non-lactating mammary gland 
tissue which consumed about 1.0 ml. O,/Gm. dry 
weight/hr. (4), but it was lower than that of liver 
tissue of normal rats (7.25 ml. O,/Gm. dry weight/hr.) 
(3). 

Table 2 reveals that the metabolic rate per kilo- 
gram moist weight of the tumor bearing rat (Ill 
Keal/day/Kg. fresh weight) is rather high in compari- 
son with that of normal rats of the same age (IM 
Kcal/day/Kg. fresh weight). This comparison is nat- 
urally more striking after the removal of the tumor 
(138 Keal/day/Kg. fresh weight), since the tumor itself 
had a rather low metabolic rate per unit fresh weight 
(57 Kcal/day/Kg. fresh weight). 


Observations on normal and tumor bearing 800-1100 
day old rats. The metabolic rate per unit of metabolic 
body size of 5 tumor rats as a mean of 38 measurements 
amounted to 93 = 1.5 Kcal/day/Kg.34, whereas the mean 
of 26 measurements on |! normal rats of the same age, 
800 to 1100 days, was 82 + 2.3 Kcal./day/Kg.3/. For 
comparison these data have likewise been entered in 


table 2. 


TasLeE 2. MetTaso.ic INTENSITY OF Norma Rats, 
Tumor Rats, AND Tumor TIssuE. 























Metabolic Rate 
Age Weight System 
(Days) | (Gm.) Keal/day/ | Keal/day/ 
Kg. Kg/* 
Fresh Weight |Fresh Weight 
600-700 317 Mean of 38 measure- 
ments on 20 normal 
St aheitateues ees +s 104 77 
667 501 Rat with tumor......... lil 93 
682 309 Rat 10 days after 
removal of tumor...... 138 103 
220 Extirpated tumor tissue. . 57 
800-1100} 311 Mean of 26 measure- 
ments on 11 normal 
(ESAT ED Sa 110 82 
800-1100} 395 Mean of 38 measure- 
ments on 5 rats with 
 csescewccvvess 118 93 
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DISCUSSION 


The spontaneous breast tumors of our rats seem to 
be positively correlated with an elevation of the 
metabolic rate per unit weight as well as per unit of 
the % power of body weight (metabolic body size). 
The increase in metabolic rate, however, is not the 
result of the metabolic rate per unit weight of the 
tumor itself since this rate is relatively low. It is also 
not the result of a direct metabolic stimulation by the 
tumor since this metabolic level remains elevated after 
surgical removal of the tumor. Apparently the develop- 
ment of the tumors and of a high metabolic level of 
the non-tumor tissues are both manifestations of an 
as yet unknown disturbance in old rats. 


SUMMARY 
Rats with spontaneous breast tumors had a relatively 
high metabolic rate. The rate of oxygen consumption 
of the tumor tissue in vitro was low and the metabolic 
rate of a rat after surgical removal of the tumor re- 


mained high. The elevation of metabolic rate in rats 


with these tumors, therefore, was neither the result of 
an excessive metabolic rate of the tumor tissue nor of 


a direct stimulation of the non-tumor metabolism of 
the rat by the tumor. Presumably a condition which 
favored the growth of tumors also increased the meta- 
bolic rate of the rat. 
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TAB 
AGEWISE VARIATION OF VITAMIN Bi2 SERUM LEVELS 


BACON F. CHOW, Ph.D., RUTH WOOD, B.S., ANDY HORONICK, B.S., AND 
KUNIO OKUDA, M.D. 


(From the Department of Biochemistry of the School of Hygiene of the Johns Hopkins University, R " 
Baltimore, Maryland, and from the Geriatric Institute of the Daughters of Jacob, Bronx, New York) ie 
8 


Investigations on the blood vitamin concen- to the variations in the daily intake of this 
tration of large groups of institutionalized indi- vitamin. To establish a confidence limit in the } © o-tt 
viduals between the ages of 45 and 90 have comparison of our measured values it was nec- } jj: 
been carried out by various investigators (5! essary to determine the reproducibility of our | 154-2 
13) during the past decade. These studies in- microbial assay results and to ascertain the } 201-2! 
cluded measurements of carotene, vitamin A, variations of serum levels in individuals over a | 251-3 
thiamine, DPN, ascorbic acid, and tocopherol. period of time. All repeat specimens were ana- | 30i-# 
A significant correlation between age and blood lyzed under new codes, and thus the assayist | 4! 
vitamin content was found in the case of had no knowledge of the identity of the sample. 
ascorbic acid in male but not in female subjects. The results of the vitamin B,, determinations 
Findings on other vitamins were not conclusive. of 60 serum specimens over a period of 6 {| —— 

The present study reports our cumulative months are presented in table 1. It can be seen 


Total. 


evidence showing that vitamin B,, serum levels that in about 90 per cent of the samples the — 
decrease with advancing age both in men and_ variation on repeated determination did not The 
in rats. The evidence is derived from the re- exceed + 25 per cent. by di 
sults of the following series of studies: (A) In order to determine the constancy of B, | “"® 
Comparison of vitamin B,, serum levels of serum levels on two successive bleedings blood by 


young and old institutionalized individuals; (B) samples were obtained from 74 individuals at 
Measurements of B,, serum levels of randomly an interval of two months. The data, summar- pg 
selected populations of different age groups in ized in table 2, demonstrate that the variation | “™ 
Baltimore City; (C) Comparison of vitamin B,, in serum values obtained in individuals main- 
serum levels of male and female rats of varying tained on the same dietary regimen over a} Taste 
ages. period of two months did not exceed + 35 per 
PROCEDURE cent, and in about half of the cases was les | —— 
Fifteen ml. of blood from each human in- than + 25 per cent. To ascertain the con- 
dividual and 2 ml. of blood from each rat were stancy of the B,, serum level over a longer pe-— Sut; 
drawn with heparinized syringes. After cen- riod of time specimens of blood were drawn 
trifugation the plasma specimens were ex- from 5 young and 6 old individuals over a pe- 
tracted with an acetate buffer of pH 4.6 accord- riod up to 9 months. The old subjects received 
ing to the directions previously reported (9), an institutional diet, whereas the young pet- 
and after neutralization the total B,, activity in sons, students at the Johns Hopkins University, 
the supernatant was determined by the pro- had a varied dietary intake. The relative con- 


cedure of Skeggs and Wright (15). stancy of the B,, values for these individualk— 
According to Mollin (8), Chow (2), and is shown by the data presented in table 3. 

Pitney (12) and their associates, the vitamin EXPERIMENTAL AND RESULTS = 

B,. serum levels are relatively constant and in- Study A. The 210 subjects included in Study | py 


dependent of the dietary intake immediately A consisted of two groups: 1) 65 students a} FH 


he gt aso of the matin ples. technical assistants in the School of Hygiene} JH... 
ee Se SNR CE VERN od Public Health of Johns Hopkins University § AF... 
B,. serum levels without too great concern as (JHSPH) and inmates of a penal institution in} SF... 


dine i ia ; Baltimore (MP) (age range 25 to 35 years) SG... 
Submitt ‘or publication June 16, 1955. Since this paper was sub- . : in- 
mitted for publication a similar paper by Boger oa associates Who as far as it could be ascertained were clin 


appeared in Proc. Soc. Exper. Biol. & Med., 1955. : lic di- te 
The authors wish to acknowledge the grants-in-aid from the ically healthy and free from any metabo _t MG.. 

Chemical and Sharp and Dohme Divisions of Merck and Company, sease such as diabetes at the time of the test; 

the Lederle Division of the American Cyanamid Company, and the . Age ¢ | in- 

National Vitamin Foundation. 2) 145 old individuals, residents of a penal I” | —— 
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Taste 1. VARIATIONS OF Biz SERUM VALUES ON THE 
First AND SECOND Assays OF BLoop SAMPLES 
FROM HuMAN INDIVIDUALS. 





No. of Specimens 
First Analysis Deviating from the 
Range of By Values | Total No. | First Analysis by: 
Micromicro- of oo Sit 
grams/MI.) Specimens 
+15%| +25%|+35% 
30 24 3 3 
SE o.5 6 co 0s 2 1 0 1 
ae 10 6 2 2 
aee......... 4 “ae 0 
301-400........... § 5 0 0 
401 or higher... ... 3 2 1 0 
oa 60 47 y 6 














stitution (MP) and of three homes for the aged. 
The diet in each of the three homes for the aged 
was uniform but differed from one another. As 
an example daily dietary intake in one of the 
homes (CH) consisted of 1800 to 2200 calories, 
9 to 12 Gm. nitrogen, 1.0 to 1.1 Gm. phos- 
phorus, 40 to 50 mEq. potassium, 200 to 250 
Gm. carbohydrate, and 50 to 70 Gm. fat. Meat, 


143 


TaBiLe 2. VARIATION OF By: SERUM VALUES ON THE 
First AND SECOND BLoop SAMPLES FROM 
Human INDIVIDUALS. 














No. of Second 
Specimens Deviating 
First Bleeding Total from the 
(Micromicro- No. of First One by: 
grams/MI.) NES ce ae 8's 
mens | 
0-15%|15-25%|25-35% 
ey aes 3 a ae 2 
WHE ss civics ces 19 Re 5 11 
Re TF 17 ae 5 7 
a a wt: 3 4 11 
pS Nee 10 2 2 6 
301-400........... 5 Tey Bay 3 
: See rr ae mc 4a ee 40 
| | 


fish, or eggs (100 Gm./day) as well as milk 
(100 to 200 ml./day) were included in the diet. 
Another group (R) of old individuals were 
drawn from members of a club; these persons 
lived with their families in different parts of 
New York City and were of different economic 
levels. All subjects were ambulatory and free 
from acute illness at the time of testing. Al- 


Taste 3. VARIATIONS OF VITAMIN By» SERUM LEVELS OF 5 YOUNG AND 6 Oxp INpIvipUALS STUDIED OVER A PERIOD 
oF 8 MonrHs. 





Subsequent Values (Months) 





Micromicrograms/ MI. 




















| 
Subject Age Initial 
(Years) Value ss 
ae 1 1 

CAL.. 25 315 | | 250 | 176 
kas. 27 391 | 403 | 246 
RDW... 28 | 139 | 150 | 122 
me... 28 254 260 | 184 
eee: 29 90 165 | 135. 
|. ae 70 76 128 | 156 
Ba: 71 99 117 | 
: 77 87 | 64 82 
DH... 77 76 | 58 58 
a..... 78 163 93 | 140 
a... 79 | 134 70 70 

| 











2 2% 3 4 7 2 eee 4 
| 
| 
256 262 
314 280 
147 111 
256 
180 306 | 181 
245 70 105 | 70 
<58 58 58 
58 76 99 58 
58 58 
134 262 
70 | 146 58 



































City 


Baltimore 
Baltimore 
Baltimore 
Baltimore 
New York 
Baltimore 


es 


Mean Value 


231 
268 
153 
151 
147 
180 


Micromicrograms/Ml, 
Serum + S. E. M. 


-5 + 27.6 
-2 + 16.5 
-4 + 18.4 
-8 + 18.7 
7+ 8.9 
-5 + 25.2 
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Taste 4. ViraMIN B;. SERUM LEvELs OF 65 YOUNG AND 145 Otp Susjects FROM 5 DiFFERENT Institutions 
(Srupy A). 
Average Age Range No. of 

(Years) (Years) Subjects Institution 
29.5 21-40 17 JHSPH 
I3.2 19-28 48 MP 
77.2 70-90 13 LD 
75.4 68-89 26 CH 
78.2 66-92 93 R 
66.0 58-75 3 MP 

















though the dietary history for this group of sub- 
jects was not surveyed it may be reasonably 
assumed that there was a considerable variation 
in their vitamin B,, intake. 


The results of the B,, serum vitamin deter- 
minations for the individuals in Study A 
showed, (table 4) in spite of the large devia- 
tions, definitely higher levels for the young 
than the old subjects. Of particular interest is 
the fact that the serum B,, level of the old 
prisoners (MP) was significantly lower than 
that of the young ones (MP) from the same 
institution. Whether this difference observed 
between the non-institutionalized young and 
old persons was the result of aging, diet, or en- 
vironment is not certain. 


Study B. Another study (Study B) was de- 
signed to show that the relationship between 
age and B,, serum level in man is not likely 
to be due to diet or environment. In this in- 
vestigation conducted in collaboration with the 
Department of Chronic Illness Survey, Schoo 


TasLe 5. THE MEAN VITAMIN By SERUM LEVELS OF 
INDIVIDUALS RANDOMLY SELECTED FROM THE POPULATION 
IN Battrmore City (Srupy B). 








Mean By Value 
Age No. of Subjects | Micromicrograms/MI. 

(Years) (+ S. E. M.) 
10-19...... 10 284.0 + 31.9 
20-29...... 19 249.3 + 16.5 
30-39...... 33 235.3 + 19.3 
40-49...... 31 239.6 + 20.0 
50-59...... 10 210.2 + 20.6 
60-69...... 6 213.8 + 40.2 
70 and up.. 5 89.6 + 13.0 











of Hygiene and Public Health of the Johns 
Hopkins University, a large group of popula- 
lation from Baltimore City was randomly se- 
lected from a city directory and examined at 
the Johns Hopkins Hospital. The individuals 
were subjected to physical examination, x-ray 
study of the gastrointestinal tract, blood and 
urine analyses, and liver function tests. Deter- 
mination of the vitamin B,, content of serum 
was performed on 114 persons who were found 
to be clinically healthy. The results of such 
analyses are tabulated in table 5 by decades. 
It can be seen from the data given in the table 
that the vitamin B,, serum content decreases 
with advancing age. The regression was found 
to be statistically significant (p<0.001). 
Study C. It was of interest to explore the re- 
lationship between age and B,, serum level 
under more controllable conditions with the 


Tasie 6. Vitamin By LeEvEL IN PLasmMA oF 41 MA 
AND 29 Femace Rats or Dirrerent Aces (Srupy C). 




















Male Female 
Age 
(Months) Millimicro- Millimicro- 
N | grams Biz/MI.| N | grams By/Ml. 
Plasma Plasma 

+ S.E.M. + S.E.M. 
0.5 4 0.61 + .16 4 0.58 + .08 
3 3} 0.53 + .03 3 0.48 + .02 
10 3 | 0.48 + .03 3 0.43 + .03 
13 2; 0.50 + .04 2 0.40 + .04 
17 19 0.42 + .13 8 0.37 + .06 
23 4 0.39 + .02 4 0.36 + .04 
27 4 0.36 + .02 5 0.31 + .Ol 

36 2 0.35 + .03 0 0 
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} laboratory rat (4). Animals bred in our own 
colony on a stock diet of constant composition, 
freshly prepared bi-weekly, were used for these 
studies. In this way the possibility of any dif- 
ference arising from diet or environment was 
minimized. Animals of different ages were then 
bled and the B,, serum levels determined. 

The results of the study are presented in 
table 6. It can be seen from the table that there 
isa consistent decrease in the vitamin B,, serum 
concentration with increasing age for both male 
and female rats. The regressions are highly sig- 
nificant for both sexes (p<0.001) and therefore 


} confirm the general thesis that serum B,, levels 


tend to decrease with advancing age. 


DISCUSSION 

In this communication we have presented 
three studies to support the hypothesis that the 
vitamin B,, serum level decreases with advanc- 
ing age in man and in rats. The B,, serum 
levels of young subjects from the educational 
and penal institutions are significantly higher 
than those of old individuals from the three 
old age institutions in two cities. Since the 
average serum B,, concentrations of the sub- 
jects in the old age institutions in Baltimore 
and New York are essentially the same but dif- 
ferent from the young, the results strongly sug- 
gest that the difference is not caused by diet 
or environment. The possible influence of diet 
and environment should play a minimum role 
in our analyses of B,, serum levels of randomly 
selected subjects from Baltimore and in the 
comparative study of young and old subjects 
from the penal institution. The study performed 
on young and old rats strongly supports the 
hypothesis of an inverse relationship between 
age and serum B,, levels. 

Higher values have been reported in sub- 
jects with leukemia (1, 14) and diabetics with 
retinopathy (3) but depressed values are seen 
in patients with pernicious anemia (7) and old 
individuals or individuals following total gas- 
trectomy (11). While the “normal” values of 
the vitamin B,, serum level in the physiologic 
sense are not established, we may speculate at 
this time that high serum levels may be indi- 
cative not only of tissue saturation but also of 
catabolic release of vitamin B,, from tissues or 
decreased renal elimination. On the other 
hand, lower vitamin B,, serum levels may be 
caused by restricted intake of this vitamin or 
poor absorption of exogenous B,, as such, as 
In gastrectomized or pernicious anemia sub- 
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jects. It is well demonstrated that inadequate 
intake by vegetarians (17), defective absorp- 
tion mechanism (10) (as for instance in gas- 
trectomized subjects), utilization of vitamin B,, 
in conditions of worm infestation (16), or the 
presence grdiverticuli (6) will lead to low B,, 
serum level and finally to pernicious anemia. 
While it may be tempting to bring the B,, 
serum level of certain old individuals to nor- 
malcy by vitamin B,, administration it has not 
as yet been shown whether such measure will 
have any clinical effect and study of this point 
is therefore required. 


SUMMARY 

The vitamin serum level was found to de- 
crease with advancing age. This relationship 
was found to hold true in man and in rats. The 
following results were obtained in support of 
such a hypothesis: 1) The vitamin B,, serum 
levels of young individuals (65) from two in- 
stitutions were higher than that of old subjects 
(145) from 4 institutions; 2) A similar age re- 
lationship was observed in a study of 114 ran- 
domly selected individuals in Baltimore; 3) An 
agewise regression of vitamin B,, serum levels 
was found in 70 rats raised in our colony on 
the same stock diet. 

The variations in the microbial determina- 
tion and in the B,, serum level of the same in- 
dividuals taken at different times were tabu- 
lated. The results demonstrate that the regres- 
sion was not caused by diet nor environment 
but rather by increasing age. 
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THE RIBOFLAVIN CONCENTRATION OF BRAIN, HEART AND 
SKELETAL MUSCLE IN INDIVIDUALS OF VARIOUS AGES* 


R. SCHAUS, M.D., AND J. E. KIRK, M.D. 
(From the Division of Gerontology, Washington University School of Medic:ne, St. Louis) 


Several studies are reported in the literature 
on the riboflavin content of human tissues (1, 
2, 4, 5, 6, 7, 9). According to the available pub- 
lications concentrations of total riboflavin of 
the brain of 1.9 to 4.8 micrograms/Gm. wet 
tissue have been found; for the heart the re- 
ported riboflavin values range between 5.9 and 
16.8 micrograms, and for the skeletal muscles 
betwen 2.2 and 8.0 micrograms/Gm. wet tissue. 
The number of tissue samples included in the 
various investigations is, however, too small to 
permit conclusions with regard to a variation 
with age in the tissue riboflavin content. 

The present study was undertaken with the 
purpose of investigating the riboflavin content 
(concentration of total riboflavin) of a large 
number of samples of human brain tissue, 
heart, and skeletal muscle, obtained fresh at 
autopsy from individuals of various ages. 


MATERIALS AND METHODS 

Eighty-nine samples of brain tissue (frontal 
lobe), 86 samples of heart muscle, and 88 sam- 
ples of pectoral muscle (m.pectoralis major) 
were obtained at autopsy at the St. Louis City 
Morgue.t Imm.cdiately after removal the sam- 
ples were placed in sterile beakers immersed in 
crushed ice. The age of the subjects from whom 
the samples were derived ranged between 7 
days and 92 years. 

Three-tenths to 0.9 Gm. fresh tissue were used 
for riboflavin analysis. In the case of the brain 
samples a layer of the cerebral cortex was care- 
fully dissected from the underlying white mat- 
ter. The analyses on the heart samples were 
performed on macroscopically normal portions 
of the myocardium of the left ventricle. The 
tissue samples were homogenized with 15 ml. of 
twice-glass-distilled water, using a Pyrex ho- 
mogenizer. The homogenate was transferted 


| quantitatively to an Erlenmeyer flask contain- 


ing 15 ml. of 20 per cent trichloroacetic acid so- 
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lution (prepared from redistilled trichloroacetic 
acid crystals), giving a final trichloroacetic acid 
concentration of 10 per cent. The contents of 
the flask were shaken, and approximately 5 
minutes allowed to elapse for precipitation of 
the proteins. At the end of this period approxi- 
mately 0.7 Gm. of Celite Analytical Filter Aid 
(Johns-Manville) was added, and the flask 
again shaken. The sample was finally filtered 
through a Whatman No. 2 filter paper. It was 
ascertained that the Filter Aid used did not 
retain any riboflavin by adsorption. 

The crystal clear filtrate was transferred to 
an amber test tube, which was stoppered and 
placed at 37 C. for 12 hours for complete hy- 
drolysis of the riboflavin compounds. One ml. 
aliquots of the hydrolyzed samples were used 
for determination of total riboflavin, which was 
carried out in detail as described by Bessey, 
Lowry, and Love (3), using a Farrand photo- 
electric fluorometer. The appropriate formula 
given by these authors was employed for cal- 
culation of the tissue riboflavin concentrations. 

All determinations were carried out in dupli- 
cate. The average difference between duplicate 
measurements was 1.9 per cent. 

In order to be able to express the observed 
riboflavin values on the basis of the tissue ni- 
trogen content, the total protein precipitate col- 
lected on the filter paper was subjected to ni- 
trogen determination by conventional Kjeldahl 
procedure. 

RESULTS 

The results of the individual riboflavin de- 
terminations on the brain, heart, and skeletal 
muscle samples are listed in table 1. The table 
further contains the observed nitrogen values 
of the tissue samples. The average concentra- 
tions of riboflavin observed for the cerebral 
cortex, heart muscle, and skeletal muscle were, 
respectively, 2.72, 12.38, and 2.48 micrograms/ 
Gm. wet tissue. If expressed per Gm. tissue 
nitrogen, mean riboflavin concentrations of 215 
(brain), 503 (heart), and 100 (pectoral mus- 
cle) micrograms were found. 

The mean riboflavin values for the various 
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Taste 1. RrsorLavin CONCENTRATIONS OF INDvipUAL SAMPLES OF HumAN Brain, Heart, AND SKELETAL Musctg. 









































Sample No. Sex Race Age 
(Years) 
1 F WwW 0.02 
2 M Cc 0.08 
3 M Ww 0.16 
4 M Cc 0.42 
5 F WwW 1.5 
6 M WwW 3 
7 M WwW 3 
BR io ic vkcah vnleveon bee 
8 M Ww 14 
9 M Ww 14 
10 M WwW 16 
FE an ore ed sea 
ll M " 21 
12 F G 22 
13 M Cc 23 
14 M Ww 24 
15 F Ww 24 
16 M Cc 27 
DN iia oecet ch eect 
17 F WwW 32 
18 M Ww 33 
19 M Cc 33 
20 F Cc 35 
21 M Ww 36 
22 F Ww 37 
23 M Ww 39 
Nc Add nan or sacuibieida cowne 
24 M WwW 44 
25 M WwW 44 
26 F WwW 45 
27 F Cc 45 
28 M Ww 47 
29 M Cc 48 
30 M Ww 49 
31 M Cc 49 
32 F WwW 49 
33 F Cc 49 
DED Guieds Sod ds Gnlehaeeosies 
34 M Cc 50 
35 F WwW 51 
36 M Ww 52 
37 M WwW 52 
38 M Ww 53 
39 F Ww 53 
40 F WwW 53 
41 M WwW 54 
42 M Ww 54 
43 M Ww 55 
44 M Cc 55 
45 M WwW 56 
46 F Cc 56 
47 M Ww 57 
48 F WwW 57 


















































Cerebral Cortex Myocardium Pectoral Muscle 
| 
Micro- Micro- Micro- Micro- Micro- Micro- 
grams / grams / grams / grams/ grams/ grams/ | 
Gm. Wet Gm. N% Gm. Wet Gm. N% 3m. Wet Gm. 
Tissue | Tissue N Tissue | Tissue N Tissue | Tissue N 
1.47 175 0.84 — — — 1.39 81 
2.33 194 1.20 10.70 416 2.57 5.60 118 
2.49 229 1.09 9.30 395 2.35 — 
2.61 213 1.22 11.80 449 2.63 4.68 143 
2.49 199 1.25 10.35 406 2.55 4.08 - 
2.47 201 1.23 10.19 586 1.74 4.06 141 
1.69 159 1.06 14.05 524 2.68 
2.22 196 1,13 11.06 463 2.42 3.98 121 | 
3.42 271 1.26 9.32 379 2.46 3.44 132 | 
2.26 185 1.22 10.50 413 2.54 2.68 89 
3.00 214 1.40 12.44 539 2.31 3.16 108 
2.89 223 1.29 10.75 444 2.44 3.09 109 
2.69 238 1.13 11.58 452 2.56 3.18 124 
2.41 196 1.23 14.20 533 2.66 2.78 
3.14 266 1.18 9.87 395 2.50 2.55 78 
2.48 194 1.28 15.28 614 2.49 2.84 95 
2.87 — = 11.44 532 2.15 2.55 95 
2.52 205 1.23 13.43 533 2.52 2.35 83 
2.68 220 1.21 12.63 510 2.48 2.70 95 
3.03 238 1.27 9.50 316 3.00 2.45 104 
3.20 217 1.47 18.28 705 2.59 3.43 104 
2.66 194 1.37 14.83 518 2.87 2.35 73 
2.40 204 1.18 —— a -— 2.50 104 
2.57 218 1.18 14.24 531 2.68 2.85 103 
2.48 207 1.20 9.23 375 2.46 2.33 96 
2.17 186 1.17 18.30 935 1.96 3.31 112 
2.64 209 1.26 14.06 563 2.59 2.74 99 
4.26 322 1.32 11.55 485 2.38 3.06 114 
3.70 231 1.60 11.38 436 2.61 2.82 98 
2.99 236 1.28 13.23 493 2.68 2.72 99 
3.49 230 1.52 13.42 633 2.12 2.91 126 
3.77 299 1.26 10.49 387 2.70 2.37 79 
5.24 418 1.25 11.00 438 2.51 2.24 91 
2.36 218 1.08 11.90 506 2.35 2.68 140 
2.22 209 1.06 15.43 602 2.57 3.06 109 
2.48 205 1,21 14.00 556 2.52 2.65 94 
2.15 181 1.19 11.95 465 2.57 2.77 97 
3.26 255 1.28 12.43 500 2.50 2.73 105 
2.90 203 1.43 15.47 605 2.55 2.93 100 
2.50 223 1.12 15.69 710 2.21 2.39 94 
2.10 190 1.11 11.45 487 2.35 2.23 83 
2.19 193 1.14 13.14 561 2.34 2.51 93 
2.21 196 1.13 13.90 520 2.67 2.55 90 
3.43 230 1.49 13.52 538 2.51 2.62 100 
3.02 222 1.36 14.30 584 2.45 4.00 152 
3.48 238 1.46 12.89 558 2.31 4.15 139 
2.51 199 1.26 13.25 530 2.50 2.53 90 
1.58 122 1.29 13.38 564 2.37 1.79 71 
2.60 218 1.19 — — — 1.18 48 
2.39 one —_— 11.62 472 2.46 3.30 117 
3.20 231 1.39 14.50 630 2.30 3.05 104 
2.55 218 1.17 15.65 608 2.57 2.44 82 
2.96 209 1.41 13.30 508 2.61 3.22 120 
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2.31 
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2.81 
2.51 
2.48 
2.82 
2.92 
2.97 
2.60 
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81 1.73 
M8 | 47 
: | 

143 3.28 
41 2.88 
121 2.90 
132 | 2.5) 
89 | $3.00 
108 2.93 
109 2.84 
124 | 2.56 
78 | 3.25 
95 3.0 
95 2.69 
83 2.83 
95 2.86 
04 2.38 
04 3.29 
73 3.20 
04 | 2.40 
03 2.77 
96 2.44 
12 2.95 
09 2.7 
l4 2.68 
8 2.89 
9 | 2.75 
6 2.31 
9 3.00 
1 2.47 
0 1.91 
19 2.81 
4 2.83 
7 2.85 
5 2.65 
0 2.93 
4 2.53 
3 2.69 
3 2.70 
) 2.84 
) 2.62 
J 2.63 
) 2.98 
) 2.81 

| 2.51 

} 2.48 

{ 2.82 
2.92 

: 2.97 

) 2.69 
__| eee 





























































































































TISSUE RIBOFLAVIN CONTENT AND AGE 149 
Taste 1 (ConTINUED) 
Cerebral Cortex Myocardium Pectoral Muscle 

Sample No. Sex Race Age Micro- Micro- Micro- Micro- Micro- Micro- 

(Years) | grams/ | grams/ grams/ | grams/ grams/ | grams/ 
Gm. Wet Gm. N% Gm. Wet Gm. N% Gm. Wet Gm. N% 

Tissue | Tissue N Tissue | Tissue N Tissue | Tissue N 
49 M c 57 2.47 216 1.14 — — = soo —— ao 
50 M Ww 58 2.80 210 1.33 11.95 438 2.72 1.55 57 2.74 
51 M WwW 58 2.36 170 1.39 13.03 502 2.59 2.55 92 2.76 
52 F Ww 58 2.62 220 1.19 13.59 580 2.34 2.14 82 2.61 
53 M Ww 59 2.58 220 1.17 13.83 536 2.57 2.42 118 2.05 
54 M WwW 59 2.00 155 1.29 9.07 398 2.28 1.31 50 2.63 
Mean. . 2.59 204 1.27 13.34 543 2.46 2.54 94 2.67 
55 M Ww 60 2.44 205 1.19 11.87 450 2.64 2.82 108 2.61 
56 M Ww 60 2.97 201 1.48 ee —- — 2.7 96 2.84 
57 M Ww 60 2.49 206 1.21 6.95 305 2.28 2.61 100 2.61 
58 M Ww 60 2.62 194 1.35 16.54 608 2.72 2.48 91 2.71 
59 M Ww 61 3.09 218 1.42 11.63 454 2.56 2.82 98 2.88 
60 M Ww 63 2.81 208 1.35 11.48 452 2.54 1.86 61 3.09 
61 M Ww | 63 2.58 266 0.97 13.57 538 2.52 2.54 100 2.54 
62 M Ww 64 2.71 232 1.17 12.50 465 2.69 2.55 90 2.82 
63 M Ww 64 2.62 198 1.32 13.68 570 2.40 2.31 81 2.86 
64 M Cc 64 3.12 228 1.37 14.96 579 2.59 2.82 105 2.70 
65 M Ww 65 2.88 200 1.44 16.90 685 2.47 3.01 115 2.61 
66 M Ww 65 2.82 215 1.31 8.03 307 2.61 2.99 101 2.97 
67 M Ww 65 2.70 206 1.31 12.07 516 2.34 2.66 102 2.60 
68 M Cc 65 2.95 217 1.36 14.87 512 2.91 3.75 145 2.59 
69 M Ww 69 2.52 211 1.19 11.02 522 2.11 3.38 139 2.43 
70 M Cc 69 2.55 188 1.36 —— — — od — —— 
71 M Cc 69 2.75 283 97 13.41 518 2.59 2.08 80 2.58 
Mean 2.74 216 1.27 12.63 499 2.53 2.71 101 2.71 
72 M WwW 70 3.15 279 1 12.60 — — 2.37 93 2.55 
73 M Cc 70 2.87 224 8 16.42 590 2.78 2.28 86 2.66 
74 M W 72 2.37 217 . 10.95 454 2.41 2.12 80 2.64 
75 M Ww 72 2.34 198 1.18 8.88 373 2.38 1.57 58 2.70 
76 M Ww 72 2.62 232 1.13 12.98 463 2.80 2.32 96 2.42 
77 M Ww 72 2.48 197 1.26 13.35 506 2.64 2.19 93 2.36 
78 M Ww 72 2.83 238 1.19 or —_— nee aoe o-oo oon 
79 M WwW 73 2.79 212 1.32 12.00 478 2.51 3.19 127 2.51 
80 F Ww 73 2.95 181 1.63 11.14 463 2.41 2.47 102 2.43 
81 M Cc 74 2.88 230 1.25 14.85 528 2.81 2.55 99 2.59 
82 F Cc 74 2.52 195 1.29 14.05 517 2.72 2.80 101 2.77 
83 M WwW 75 3.13 198 1.58 11.62 438 2.65 2.30 88 2.61 
84 M Cc 75 2.64 200 1.32 12.55 552 2.27 3.00 116 2.59 
85 F Ww 77 —- — -—— 11.30 439 2.57 2.98 104 2.86 
86 F Ww | 79 2.40 202 1.19 14.70 593 2.48 2.38 96 2.49 
Mean es 2.71 215 1.27 12.67 493 2.57 2.46 96 2.58 
87 M WwW 80 3.24 253 1.28 9.46 385 2.46 2.63 109 2.42 
88 M WwW 82 — — ao 5.05 216 2.33 2.19 79 2.79 
89 M Ww 87 2.81 228 1,23 9.33 613 1.52 1.76 92 1.91 
90 F WwW 87 — — —— 6.68 — — 3.43 —_— — 
91 M Ww 88 —— — — 11.46 _— — 2.80 — —_— 
92 F Ww 88 2.65 204 1.30 12.45 490 2.54 3.46 123 2.82 
Se ss 2.90 228 1.27 9.07 426 2.21 2.71 101 2.48 
93 | M | Cc | 92 3.16 249 1.27 7.24 333 2.17 3.20 127 2.53 
a ee eee 2.72 215 1.26 12.38 503 2.48 2.72 100 2.69 











decades are presented in table 2. It will be 
seen from the table that no significant change 
was found in the riboflavin concentration of the 


cerebral cortex or the skeletal muscle with age. 
In the case of the myocardium a tendency was 
noted for the riboflavin values to decrease after 
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Tasce 2. Mean Ripor.avin VALUES OF HuMAN Brain, 


Heart, AND SKELETAL Muscle SAMPLES 
IN Various Decapes. 





Cerebral Cortex Myocardium Pectoral Muscle 
Age Micro- Miecre- Micro- Micro- Micro- Micro- 
Group | grams/ grams / grams/ grams / grams / grams / 
(Years) | Gm. Wet Gm. Gm. Wet Gm. Gm. Wet Gm. 
Tissue | Tissue N Tissue | Tissue N Tissue | Tissue N 
0- 9 2.22 196 11.06 463 3.98 121 
10-19 2.89 223 10.75 444 3.09 109 
20-29 2.68 220 12.63 510 2.70 95 
30-39 2.64 209 14.06 563 2.74 9 
40-49 3.26 255 12.43 500 2.73 105 
50-59 2.59 204 13.34 543 2.54 94 
60-69 2.74 216 12.63 499 2.71 101 
70-79 2.71 215 12.67 493 2.46 96 
80-89 2.90 228 9.07 426 2.71 101 
90-99 3.16 249 7.24 333 3.20 127 

















TasLe 3. COEFFICIENTS OF CORRELATION BETWEEN AGE AND TissUE RIBOFLAVIN CONCENTRATION. 


Age/riboflavin concentration/Gm. wet brain tissue . . 
Age/riboflavin concentration/Gm. brain tissue nitrogen. . . 
Age/riboflavin concentration/Gm. wet heart tissue... . 
Age/riboflavin concentration/Gm. heart tissue nitrogen 
Age/riboflavin concentration/Gm. wet muscle tissue. . 
Age/riboflavin concentration/Gm. muscle tissue nitrogen 


the age of 80 years. The number of heart sam- 
ples derived from individuals aged 80 to 92 
years is, however, too small to permit definite 
conclusions in this respect. The calculated cor- 
relation coefficients between age and the ribo- 
flavin values for the samples of all the age 
groups are listed in table 3; as seen from the 
table none of the correlations are significant at 
the 5 per cent level of confidence. 


No significant difference was noted between 
the riboflavin values of the tissue samples from 
the men and the women. 


DISCUSSION 


The tissue concentrations of total riboflavin 
observed in the present study are of the same 
order of magnitude as those reported by pre- 
vious investigators. The analyses failed to show 
any certain variation in tissue riboflavin levels 
with age. In contrast to this a definite decrease 
in the riboflavin concentration of human aortic 
tissue with age was found by the present au- 
thors (8) in a previous investigation. This dif- 
ference between various tissues indicates that 
a reduction in tissue riboflavin concentration 
is not a general gerontologic phenomenon. 


SCHAUS AND KIRK 


SUMMARY 


A study was made of the total riboflavin tis. 
sue concentration in 89 samples of the cerebral | 
cortex, 86 samples of the heart, and 88 samples 
of the pectoral muscle derived from individuals 
aged 7 days to 92 years. The average riboflavin 
concentration of the brain was 2.72 micro- 
grams, of the heart 12.38 micrograms, and of 
the skeletal muscle, 2.48 micrograms/Gm. wet 
tissue. 








No certain change in tissue riboflavin con- | 
centration with age was observed. i 


| 








r t | N 
+0.14 1.32 } 89 
+0.017 0.16 | 87 
—0.18 1.67 | 86 
+0.003 0.027 83 
—0.20 1.89 88 
—0.12 1.08 84 
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MEASUREMENT OF PROTEIN DIGESTION AND ABSORPTION IN AGED 
PERSONS BY A TEST MEAL OF I'*'-LABELED PROTEIN* 
AUSTIN B. CHINN, M.D., PAUL S. LAVIK, Ph.D., AND DONALD B. CAMERON, M.D. 


(From the Departments of Medicine and Radiology, Western Reserve University School of 
Medicine, and The Frackelton Laboratory, Benjamin Rose Hospital, Cleveland) 


Among important controversies concerned 
with the aged are certain of those subjects re- 
lated to nutrition. One difference of opinion 
revolves around the question of whether or not 
old people actually have nutritional problems 
peculiar to them, including that of inability to 
properly absorb water soluble materials (4, 5, 
6, 7). Considerable effort has been directed 
toward settling some of these differences and 
protein metabolism has received particular at- 
tention. Kountz, Hofstatter, ard Ackermann 
(7, 8) by nitrogen balance studies, found that a 
daily intake of protein amounting to 1-2 
Gm./Kg. body weight was insufficient to keep 
most old people in nitrogen equilibrium, and 
even a much higher intake was inadequate for 
some. Mertz and associates (10) have stated 
that a large proportion of old people on self- 
selected diets exhibit negative nitrogen balance 
with intakes approaching or even exceeding the 
generally accepted requirement for protein. 
Bogdonoff, Shock, and Nichols (1) in a study 
of 7 elderly people found them all to be con- 
sistently in positive nitrogen balance when 
the daily protein intake was well above | 
Gm./Kg. body weight. On the other hand, 
others (5, 6) have stated that protein metabo- 
lism is not fundamentally different in aged and 
younger persons and that there is no real basis 
for believing that the old person requires a 
higher protein intake. 


Previous studies (2, 3, 9) have shown that 
I-labeled protein may be useful in detecting 
defective protein digestion and absorption. Fol- 
lowing a test meal of this substance, both blood 
isotope levels and the stool isotope content were 
significantly different in jersons with normal 
protein digestion and absorption from those 
with marked pancreatic insufficiency. As a’ re- 
sult of these findings, we have thought that 
utilization of the same technique might provide 
additional information of value with respect 
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to protein digestion and absorption in the aged 
person. 
METHODS 

In order to test the influence of age on pro- 
tein digestion and absorption, 12 old persons 
(ages 72-88) who presented no discernible de- 
fect in these functions, were selected for study 
(table 1). Although one patient is listed as 
having carcinoma of the rectum, that disease 
was an incidental finding and there were no 
disturbed gastro-intestinal functions associated 
with the tumor. 

The techniques employed were essentially the 
same as those previously described in a study 
of younger people (2, 3). When the patients’ 
thyroids had been blocked by Lugol’s solution 
(45 minims daily for 3 days) they were given, 
after an over-night fast, a freshly prepared test 
meal composed of 0.5 Gm. gelatin and 1 Gm. 
glucose/Kg. body weight and 100 microcuries 
I'*!-labeled albumin,* all mixed in 200 ml. of 
distilled water. Oxalated blood samples were 
obtained fasting and then at 1, 2, and 3 hours 
following the test meal. Radioactivity of the 
samples was measured in a scintillation counter 
and the total isotope content of the blood was 
calculated (3) and expressed as percentage of 
ingested isotope. Blood sugar determinations 
were made by the method of Folin-Wu. Fecal 
samples were collected for 72 hours after the 
test meal in glass jars containing 200 ml. of 
0.5 N sodium hydroxide. The samples were 
thoroughly blended with a motor driven stirrer, 
their radioactivity determined with a scintilla- 
tion counter, and the total of the 72-hour col- 
lection likewise expressed as percentage of in- 
gested isotope. 

RESULTS 

Rate of protein digestion and absorption. 
Blood isotope curves for 3 hours following test 
meals administered to the 12 aged persons are 
shown in figure 1. In general, the results com- 
pare favorably with previously reported results 





*The I-labeled serum albumin was obtained from Abbott 
Laboratories, Chicago, upon authorization of the AEC. 
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Taste |, Weicuts anp Boop Sucar VaLugs ror 12 Acep Persons WirHour Disrursep 
Gastro-INTEsTINAL FUNCTION, 
Blood Sugar (Mg. %) 
Number Patient Age Weight Diagnosis 
(Kg.) Fasting 1 Hour 2 Hours 3 Hours 
1 M.P., 76 45 Paychoneurosis 116 183 173 133 
2 G.M. 72 51 Senility. Carcinoma of Rectum 116 143 136 

3 S.A. 86 43 Fractured Hip 110 172 136 116 
4 ES. 74 35 Parkinsonism, Diabetes 186 246 176 138 
5 M.W. 86 46 Senility 100 103 118 136 
6 F.8. 80 42 Fractured Hip 93 120 125 96 
7 L.MC, 77 37 Parkinsonism 103 160 99 88 
8 C.D, 88 45 Fractured Hip 110 157 172 184 
9 N.8, 82 57 Fractured Ankle 102 133 126 1 
10 M.W. 78 39 Emphysema 108 172 133 106 
i E.R, 74 47 Cerebral Thrombosis, Diabetes 197 340 334 274 
12 B.C, 81 60 Fractured Hip 95 Vs 98 112 














from a similar study of younger people (fig. 2). 
In the 12 old persons, however, there were 8 
individuals who after the test meal, had a 
higher isotope level at 3 hours than at 2 hours, 
whereas in the 16 younger persons only 3 had 
a higher concentration at 3 hours than 2 hours. 
On the other hand, only | of the 12 old persons 
failed to reach an isotope level of 10 per cent 
of ingested protein at 2 hours following the 
test meal, This figure of 10 per cent was pre- 
viously determined as representing the normal 
rate of absorption of this substance by the 
younger person (3). 

Blood sugar determinations performed simul- 
taneously with the isotope readings suggested 
some delay by a few of the old patients in 
reaching a maximum level. In the 10 non- 
diabetic patients of this study the 2 hour blood 
sugar value was higher than the | hour in 3 
persons and in 2 of the 3 the blood sugar had 
continued to rise at 3 hours. 

Extent of protein digestion and absorption. 
Figures for the total isotope content of the feces 
collected for 72 hours following the test meal 
in 8 aged persons are included in figure 1. The 
results fall well within the limits of those ob- 
tained from younger people (2) and indicate 
that in so far as this test meal can show, the 
old persons were capable of digesting and ab- 
sorbing normal quantities of protein. 


DISCUSSION 
According to the techniques of this study, the 
rate of protein digestion and absorption in aged 
persons does not seem to be significantly differ- 
ent from that in younger persons. The only 
possible difference in the two groups seems to 














be a suggested tendency for the aged person to 
require a longer time to attain maximum blood 
isotope levels after the test meal. Blood sugar 
determinations made simultaneously also indi- 
cated that glucose in some aged persons is de- 
layed in reaching its maximum blood concen- 
tration following ingestion, a finding which has 
been reported before (11). It seems reasonable 
that the tendency for delay in attaining maxi- 
mum blood isotope levels by these old people 
might be attributed to one or more of several 
factors: 1) delayed gastric emptying, 2) de- 
layed protein digestion and absorption, 3) de- 
layed metabolism of the organic-iodide linkage 
after absorption, 4) less rapid excretion of in- 
organic iodide by the kidneys. Our data do 
not permit analysis of these several factors, but 
it is thought significant that in only one of the 
12 old persons was the blood isotope level below 
10 per cent of the ingested dose two hours after 
the test meal; this 10 per cent being a figure 
which was a consistent finding in similar studies 
on younger people. It is believed that this in- 
formation indicates no important difference in 
the rate of protein digestion and absorption in 
aged and younger people when measured by 
this method. 

The extent of digestion and absorption of the 
protein contained in the test meal is reflected 
in the total isotope content of feces collected 
for 72 hours after the meal’s ingestion. In the 
old persons, as in the younger, the invariably 
negative radioactivity of the stools after 48 
yours following the test meal makes it certain 
that the fecal excretion of isotope was not de- 
layed. The total 72 hour fecal content of iso- 
tope from the 8 old persons from whom collec- 
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TEST MEAL OF I'**-LABELED PROTEIN 


| Wt. Inge 
| Patient No (hilo) Age Feces(72Zhra) 
»9 ST 82 1.3 
/ 


20- 





| Az 60 B81 1.8 
Lon A3 43 66 
r “6 42 80 1.3 
> f /6 45 68 5 
15+ ‘ LY Lit 47 % "7 
- _) 7 = 0 7 1.9 
Be ‘ J, J +1 45 76 9 
Ai a <2 SI 72 
eit pol 435 1% 1.0 
6 | A if 45 46 86 
tio Vg x 7 37 «77 1.8 
® A 
tal s 
& . 
we 
» 5} * 
Pee 
* : 1 | 1 | 1 
0 Hours 1 Zz 3 


Fig. |. Three hour blood isotope levels and total 72 
hour fecal isotope excretion following ingestion of a 
test meal of I'!-labeled protein by 12 aged persons 
(72-86 years) without discernible digestive disease. 


tions were made was well within the range of 
figures obtained on younger people similarly 
studied. Under the conditions of this study, 
therefore, the extent as well as the rate of pro- 
tein digestion and absorption is equally as good 
in the aged person as in the younger. 


SUMMARY 
l. The rate of protein digestion and absorp- 
tion measured by blood isotope level after a 
test meal of I'*'-labeled protein is not signifi- 
cantly different in aged and younger persons. 
2. The extent of protein digestion and ab- 
sorption measured by the fecal isotope content 
for 72 hours following a test meal of I'**-labeled 
protein is not different in aged and younger 
persons. 
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RELATION OF DIETARY INTAKE TO BONE FRAGILITY IN THE AGED 


OLIVE B. HAYES, LUCILLE J. BOWSER, AND MARTHA F. ‘TRULSON, D.Sc. 
(From The Department of Nutrition, Harvard School of Public Health, Boston) 


The high incidence of fractured bones, par- 
ticularly femurs, among the elderly is well 
known. The fact that many of these fractures 
result from non-violent situations implies an 
increased fragility of bone in the aged individ- 
ual. Since there has been a steady growth in 
the population over 65 years of age in recent 
years, any factor which influences the health 
and well-being of this age group is worthy of 
consideration. 

The development of bone fragility in the 
aged individual may be, and often is, the re- 
sult of a variety of influences, acting either di- 
rectly or indirectly on the bone. Hence it is 
difficult to discuss one factor without reference 
to others which may be exerting influences at 
the same time, albeit by a different mechanism. 

Demineralization of the bone has been im- 
plicated as a factor in bone fragility through 
animal experimentation (6). The amount of 
calcium in the diet, therefore, may have some 
bearing on the problem. However, there is at 
present no widespread agreement as to what 
constitutes an adequate intake of calcium, al- 
though this study has used as a criterion the 
arbitrary figure, set up by the Food and Nu- 
trition Board (11), of 800 mg. per day for a 
normal adult up to 65 years of age. 

All studies to date upon calcium require- 
ments of adults have been performed by the 
method of calcium balances. These studies 
demonstrate that the amount of calcium re- 
quired to maintain balance in adults varies 
widely and ranges from about 200 or less to 
1,000 mg. per day in young adults. Similarly, 
less extensive data upon the amount of calcium 
required for equilibrium in old people show 
that these are not constant. Ackermann and 
Toro have demonstrated a mean equilibrium 
intake of 18.5 mg./kg./day for elderly men (1) 
and 16.5 mg./kg./day for elderly women (2). 
Roberts, Kerr, and Ohlson (12), in studies in- 
volving elderly women, computed the mean 
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calcium intake required for equilibrium to be 
1067 mg./day. These values are considerably 
higher than those usually reported for younger 
normal adults. On the other hand, Owen, Iry- 
ing, and Lyall (10) and Bogdonoff, Shock, and 


Nichols (4) concluded that the calcium need | 


for equilibrium in elderly people was not higher 
than for the young adult. 


While it is clear that the method of calcium 
balance does determine the amount of calcium 
required for the maintenance of the status quo 
of body calcium, there is no satisfactory evi- 
dence that this is desirable nor that the value 
determined by such methods should be called 
the calcium requirement. As has been pointed 
out in the literature, it seems fairly clear that 
over a considerable period of time calcium bal- 
ance can be maintained at various levels of 
calcium intake (7). Although studies upon 
animals apparently indicate that there is a 
tendency to lose calcium in old age, the evi- 
dence of “Henry and Kon (8) would indicate 
that excessive losses of calcium in old age may 
reflect the intake of larger amounts of calcium 
at an earlier period. 


It is possible, of course, that bone fragility in 
many aged individuals may be due to actual 
deficiency of the bone matrix itself rather than 
to insufficient mineralization of the available 
matrix. The etiology of this disturbance (senile 
osteoporosis) is not simple and may involve 
more than one factor in an otherwise normal 
aged individual. First, it is well known that the 
imbalance of steroidal hormones which occurs 
in older people, particularly postmenopausal 
women, has an inhibiting effect on osteblastic 
activity; this might explain why the ‘acidence 
of senile osteoporosis and non-traumatic bone 
fractures is higher among women than in men. 
Second, the osteoblasts are stimulated by the 
daily stresses and strains to which the bones are 
exposed; consequently the decreased activity 
and loss of muscle tone which accompanies old 
age involves some decrease of osteoblastic ac- 
tivity. Third, even if the adverse effects of 
endocrine imbalance and inactivity were can- 
celled out by proper treatment, adequate for- 


154 








mat! 
the 


of si 
frag 
(ost 
Her 
peo] 
wh« 
take 
tant 
tein 
atte 
tive 


eve 


ava 
me 


vie 
his 


tur! 


fra 


/ AGED 


rium to be 
onsiderably 
‘or younger 
Owen, Iry- 
Shock, and 
cium need 
not higher 


of calcium 
of calcium 
status quo 
actory evi- 
- the value 
| be called 
en pointed 
clear that 
Icium bal- 
s levels of 
dies upon 
there is a 
», the evi- 
d. indicate 
d age may 
of calcium 


agility in 
to actual 
ither than 
available 
ice (senile 
y involve 
se normal 
n that the 
ich occurs 
enopausal 
osteblastic 
iacidence 
atic bone 
n in men. 
d by the 
bones are 
1 activity 
panies old 
lastic ac- 
effects of 
vere can- 
uate for- 








DIETARY INTAKE AND BONE FRAGILITY IN THE AGED 


mation of bone matrix would be impossible in 
the absence of an adequate protein intake (3). 

It seems likely therefore that nutrition may be 
of some importance in the development of bone 
fragility, whether this involves demineralization 
(osteomalacia) or deossification (osteoporosis). 
Hence this study of the dietary habits of older 
people with bone fractures and older people 
who had never broken any bones was under- 
taken to determine the extent of this impor- 
tance. Particular interest was given to the pro- 
tein and calcium content of the diets and an 
attempt was made to secure information rela- 
tive to vitamin D, since this vitamin has such 
a marked effect on calcium absorption. How- 
ever, this measure proved too difficult to obtain 
because large amounts of the vitamin are made 
available to the body through non-dietary 
means. 

SELECTION OF SAMPLE 

Forty-seven patients (16 males and 31 fe- 
males) with a fracture of the femur were inter- 
viewed at their bedsides to obtain a dietary 
history. No patient who had suffered a frac- 
tured femur as a result of a violent accident 
was included, since it was believed that such a 
fracture would not be an indication of bone 
fragility. A typical answer to the question, 
“How did the accident occur?” was, “I tripped 
on the curbstone and fell,” or “I slipped on the 
ice.” Additional criteria for selecting patients 
to be interviewed were that they be over 65 
years of age, at least moderately active before 
the accident, and able to talk coherently. 

Forty-seven control subjects (16 males and 
31 females) were selected from a random sam- 
ple of 100 old people who had been visited at 
home to obtain a record of their eating habits 
(9). The criteria for selection were that they 
be over 65 years of age, with no history of 
fractured bones, free from major illnesses, and 
at least moderately active. 


METHOD 

When interviewing patients who were hospi- 
talized because of a fractured femur, informa- 
tion regarding their usual dietary intake before 
hospitalization was obtained. This dietary his- 
tory was patterned after Burke (5) and in- 
cluded a crosscheck of specific foods in addition 
to the usual daily intake. Dietary histories of 
control subjects were obtained in a similar 
manner. The number of past orthopedic ill- 
nesses was also tabulated. Height and weight 
information on the fracture group was taken 
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from the hospital records, and the non-fracture 
group was weighed and measured at the time 
of the interview. All data were separated with 
regard to sex. 

RESULTS 

Tables 1 and 2 show the mean values and 
standard deviations for both males and females 
in the fracture and non-fracture groups as re- 
gards age, calories, protein, and various specific 
nutrients. In both sexes the mean age of the 
non-fracture group was higher than that of the 
fracture group, being 73 years and 68 years for 
males and 76 years and 73 years for females. 
Standard deviations for all four mean ages were 
within a range of 5 to 7 years. 

The non-fracture groups presented slightly 
higher mean intakes than did the fracture 
groups for all food values, except calories and 
protein in the female sample. However, no 
significant differences were demonstrated when 
the critical ratio test was applied to all means. 

The mean intakes for all food values in the 
male non-fracture group were, with the excep- 
tion of calories and thiamine, all above the 
recommended allowances of the National Re- 
search Council for 65-year-old males. In the 
male fracture group the mean values for calo- 
ties, thiamine, and ascorbic acid were below 
the recommended allowances. Women in the 
fracture group had mean values of iron and 
thiamine below desirable levels; in the non- 
fracture group only iron was low. 

Because of the large standard deviations, in- 
dicating a wide scatter around the mean values, 
the data regarding food intakes were examined 
as to the number of individuals who had intakes 
above or below a certain percentage of the 
recommended allowances of the National Re- 
search Council. The results are tabulated in 
tables 3 and 4. Thus, although the mean pro- 
tein and calcium intakes for all groups are 
above the recommended allowances, it can be 
seen from table 3 that 4 men from the non- 
fracture group and 6 men from the fracture 
group received amounts less than the recom- 
mended allowance for protein; also, 7 men in 
the non-fracture group and 10 men in the frac- 
ture group received calcium intakes below the 
recommended allowance. Similarly, 4 women 
from the non-fracture group and 8 women from 
the fracture group received amounts below the 
100 per cent protein level, and slightly less 
than one-half of the total number of women in 
both groups reported intakes of calcium below 
the recommended allowance (table 4.) By 
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Taste 4. FREQUENCY DisTRIBUTION OF FEMALES MEETING SPECIFIED AMOUNTS OF THE NATIONAL RESEARCH COUNCIL’s 
RECOMMENDED ALLOWANCES. 
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examining the data in this manner there was 
still no apparent difference between dietary 
intakes of fracture and non-fracture groups as 
regards protein and calcium. 

This is further illustrated in table 5. The 
percentage of calcium and protein intakes fall- 
ing below the 75 per cent level of the recom- 
mended allowances was exactly the same in 
fracture and non-fracture groups in the male 
sample and markedly similar in the female 
sample. When protein intakes were examined 
to determine the percentage of calories obtained 
from protein, the results showed that in both 
male and female fracture and non-fracture 
groups the mean protein intake comprised ap- 
proximately 14 per cent of the mean caloric 
intake. 

Although examination of adult dietary in- 
takes presented no evidence that older people 
who had suffered fractured femurs had sig- 
nificantly different eating habits from those 
who had never broken any bones, it was be- 
lieved that investigation of childhood eating 
habits might be of interest. Since milk is con- 
sidered to be the primary source of calcium and 
a good source of protein during the growth 
period, subjects were questioned as to their 
usual intake of milk as a child. Because of the 
subjects’ difficulty in remembering specific 
amounts, the resultant data were grouped into 
two categories—those who liked milk and con- 
sidered themselves milk drinkers as children, 
and those who disliked milk or grew up in an 
environment where little milk was available. 
This information is set forth in table 6. Twelve 
men and 11 women with fractured femurs 
described themselves as “milk drinkers” during 
childhood. On the other hand, 19 women and 
only 8 men who had never suffered any broken 
bones stated that they drank plenty of milk 
during childhood. Obviously no particular sig- 
nificance can be attached to childhood food 
habits in relation to the incidence of fractured 
femurs on the basis of these data. 

Previous fractures were reported by 44 per 
cent (7 individuals) of the male patients and 
35 per cent (11 individuals) of the female 
patients. Of this group 1 male and 4 females 
had suffered 2 previous fractures; no one had 
a record of more than 2 previous fractures. 


DISCUSSION 
Although on the basis of evidence in this 
study dietary habits do not seem to be a major 
factor in the development of bone fragility in 





the aged, it should be recognized that the num. 
ber of dietary histories examined is admittedly 
not large, and the observed slight trend toward 
better intake of all nutrients in the non-fracture 
group might be evaluated further in a larger 
sample. Moreover, the method of determining 
adult food habits by means of only one inter. 
view may be criticized, particularly when the 
subjects are over 65 years of age. Obviously 
a 7 day record could not be considered in this 
study because all subjects suffering from frac- 
tured femurs were interviewed while in hospital 
and were probably following a dietary regime 
different from usual. A Burke (5) type of his- 
tory was therefore considered to be the most 
accurate and feasible. This method was also 
found to be the most practical for interviewing 
control subjects in their own homes. 

Another point of criticism might concern the 
environment in which the dietary histories were 
obtained. It is possible that the hospital atmos- 
phere is not as conducive to obtaining dietary 
histories as the more permissive home atmos- 
phere; the attention and thought of the hospi- 
talized individual may be wholly centered on 
the present predicament, and it is questionable 
whether the older individual may not suffer 
some mental confusion after a traumatic experi- 
ence such as surgery. On the other hand, it 
is possible that awareness of routine habits may 
be sharpened by such an experience. However, 
in this study no such attitudes or difficulties 
were apparent and all histories were accepted 
as being the most valid obtainable. 


No statistical analysis could be applied to 
the data regarding weights of individuals in this 
survey, because information regarding the frac- 
ture and non-fracture groups was obtained by 
different methods. It is not known whether 
weight information taken from hospital charts 
was indicative of the patient’s weight befor 
or after surgery, or whether it merely repre- 
sented the patient’s own estimate of his weight 
which may or may not be accurate. However 
the interviewers received a definite impression 
that the patients who had sustained a fracture 
of the femur were generally underweight. 
Therefore, it is hoped that further investigation 
will be undertaken regarding the weight status 
of such individuals. 

No data were presented in this study re 
garding the activity of the individuals involved 
since such estimates are extremely difficult to 
obtain and evaluate. However, an attempt was 
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made to insure that all subjects were about 
equal in this respect by excluding from the 
study individuals who suffered from a physical 
handicap which prevented them from being at 
least moderately active for their age. For the 
purposes of this paper, it was believed that 
“sedentary” would be a valid description of 
the activity of these aged individuals since many 
were retired from their lifetime occupations and 
none were engaged in arduous work. 

As stated previously, the onset of bone 
fragility in the aged is a composite effect of 
many factors. Since this study has not demon- 
strated that dietary habits affect the incidence 
of fractured femurs among the aged, it seems 
likely that the onset of bone fragility is more 
intimately related to endocrine changes, de- 
creased activity, and loss of muscle tone than 
to level of nutrition. 


SUMMARY 

Dietary histories of 47 subjects (16 males, 
31 females) who were hospitalized with frac- 
tured femurs were compared with the dietary 
histories of 47 control subjects (16 males, 31 
females) in an attempt to determine the extent 
of the influence of dietary intake on develop- 
ment of bone fragility in the aged. All subjects 
were over 65 years of age. Data were separated 
according to sex. 

No significant differences between adult 
eating habits of fracture and non-fracture sub- 
jects were demonstrated. Neither were there 
any significant differences in milk intake during 
childhood between the two groups. 

Some indication was apparent that older 
people who had suffered a fracture of the 
femur tended to be somewhat underweight as 
compared with older people who had no his- 
tory of broken bones. 
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Results of the study appear to support the 
concept that the onset of bone fragility in the 
aged is a composite effect of many factors and 
is probably more intimately related to endocrine 
changes, decreased activity, and loss of muscle 
tone than to level of nutrition. 
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AGING AND THE EFFICIENCY OF THE PUPILLARY MECHANISM 


LILLIAN S. KUMNICK, Ph.D. 
(From the Department of Psychology, Fordham University, New York) 


The results of a study employing pupillog- 
raphy revealed that statistically significant dif- 
ferences in the pupillary response to light and 
sound stimuli occurred with increasing age as 
reflected in decrease in mean pupil size, extent 
of constriction, and response velocity (1, 3). 
Further analysis of the data showed, however, 
that (a) no significant difference in the rate of 
change in mean maxima and minima diameters, 
extent and speed of constriction occurred with 
increasing age, and that (b) the relative con- 
trol of the iris over the amount of light striking 
the retina remained constant throughout the 
age range (2). The findings suggested that the 
older eye does not react as feebly as is generally 
assumed, and provoked further study of the 
data. The present article is concerned with the 
efficiency of the pupillary mechanism in re- 
sponse to light stimuli in relation to aging. 


MATERIAL AND METHOD 

Cinephotography utilizing nonstimulating in- 
frared illumination was used to record the size 
of the pupil as it alternately constricted and 
dilated in response to light stimuli (12.2 ft.-c.) 
of 1 second duration presented every 4 seconds. 
The apparatus used and the method followed 
have been described elsewhere (1). After dark 
adaptation of 10 minutes, 60 light stimuli were 
given to each subject to produce diminution of 
the pupillary response to light. Eight-tenths of 
a second after the sixtieth light stimulus an 
auditory stimulus (97 db.) was presented to 
elicit psychosensory restitution. The sound, 
loud, sudden, and having the character of a 
startle-eliciting stimulus, brought about sym- 
pathetic reaction. Approximately 15 more light 
stimuli were then given. 

The measurements made of the pupil in a 
rested state (first response), in fatigue (average 
of fifty-ninth and sixtieth responses), in resti- 
tution (sixty-first response), and in decay of 
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restitution (sixty-second response) * were: max- 
ima and minima pupil diameters and the 
time between them; extent of pupillary con- 
striction; and the amount of constriction or 
dilation in terms of 0.01 mm. within each 
successive tenth of a second. The speed of con- 
striction was determined by dividing the amount 
of maximum constriction in 0.01 mm. by the 


length of time it took in number of 0.1 second | 


for the constriction to occur with respect to 
original size. 
Data were obtained for 94 ostensibly normal, 


white subjects between the ages of 7.5 and 90.8 | 


years without known influencing pathologic 
conditions (1). The subjects were divided into 
4 groups: Group I from 7.5 to 15.0 years, 
N = 21; Group II from 18.1 to 28.2 years, 


N = 25; Group III from 30.5 to 52.7 years, 
N = 24; Group IV from 70.4 to 90.8 years, 
N = 24. 


RESULTS AND DISCUSSION 

In order to evaluate the efficiency of the 
pupillary mechanism in response to light stim- 
uli with increasing age, the data were grouped 
in families having similar original diameters 
within a range of 0.25 mm. in either direction 
from a mean, a method used by Talbot (4). 
This method made it possible to superpose 
pupillograms on one another. Conformities and 
nonconformities in the data were thus easily 
found. 


Inspection of the data in table 1 and the | 


conformity of the superposed pupillograms of 
the age groups (fig. 1) revealed that the effi- 
ciency of the pupillary mechanism in relation 
to similar original diameter in the response to 
light stimuli did not decrease with increasing 
age. Analysis of variance applied to the data 
for minimum pupil size, extent and speed of 
constriction, speed of constriction during the 
fourth and the sixth 0.1 sec. of constriction, and 
the relative control of the iris over the amount 
of light striking the retina during the response 


* For the purpose of this study, fatigue is defined as the reduction 
of pupillary functioning, after repeated light stimulations, which is 
shown in the lessened mobility of the pupil and in smaller responses; 
restitution as the reconstitution of the pupillary response; and decay 
of restitution as the diminution of pupillary restitution. 
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Fig. 1. Superposed pupillograms for families of pupillary responses having similar original diameters (at onset of 
light) for the 4 age groups. The pupillary diameter in millimeters is plotted against time in 0.1 sec. After onset of 
light stimulation there is a latency period. Pupil then constricts and in darkness redilates. I, 7.5 to 15.0 years; I, 
18.1 to 28.2 years; III, 30.5 to 52.7 years; IV, 70.4 to 90.8 years. Upper left: I, N = 1; II, 1; IV, 1. Upper right: 





I, N = 4; II, 3; Ill, 3; IV, 1. Lower left: I, N = 4; II, 8; III, 8; IV, 2. Lower right: I, N = 2; II, 2; Ill, 5; IV, 6 
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Fig. 2. Distribution of the data on pupillary response to light stimuli grouped in families having similar original 
diameters (at onset of light). Upper left: Initial pupil. Upper right: Pupil in fatigue. Lower left: Pupil in restitu- 
tion. Lower right: Pupil in decay of restitution. 


Number of responses within each range indicates the number of subjects given the specified response. As an ex- 
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to light stimuli (for 4.50-4.99 mm.; 5.00-5.49 
mm.; 5.50-5.99 mm.; 6.50-6.99 mm.) yielded 
low F values supporting the above finding. The 
small number of N’s in some of the families of 
responses restricted the statistical analysis of the 
data (fig. 2). 
SUMMARY 

Evaluation of the data in a pupillographic 
study, in which 94 apparently normal subjects 
between the ages of 7.5 and 90.8 years partici- 
pated, indicated that the efficiency of the pupil- 
lary mechanism in relation to similar original 
diameter in the response to light stimuli re- 
mained constant with increasing age. The prob- 
lem of the efficiency of the pupillary mechanism 
is still in need of comprehensive analysis. 


Wider investigation by means of pupillography 
and verification of the resultant findings should 
yield useful information to those concerned 
with the complex problem of the aging process, 
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THE EFFECTS OF ALPHA-(2-PIPERIDYL) BENZHYDROL HYDROCHLORIDE 
(MERATRAN) ON PSYCHOMOTOR PERFORMANCE 
IN A GROUP OF AGED MALES 
ROBERT W. KLEEMEIER, Ph.D., THOMAS A. RICH, M.A., AND WILL A. JUSTISS, M.A. 
(From the Moosehaven Research Laboratory, Orange Park, Florida) 


Current studies on the newly introduced 
drug, alpha-(2-piperidyl) benzhydrol hydro- 
chloride (Meratran),* have demonstrated its 
usefulness as an antidepressant (1, 3, 12). Clin- 
ical tests indicate that its action is closest to 
that of drugs of the amphetamine series, with 
the reported difference that side reactions af- 
lecting appetite, cardiovascular responses, and 
sleep are encountered less frequently and are 
less troublesome with Meratran. 

Animal and pharmacologic studies indicate 
that the drug is a central stimulant acting pri- 
marily on the septal region and hippocampus. 
Heath (8) in studies of drug effects on the 
central nervous system has demonstrated EEG 
changes following the administration of Mera- 
tran from electrodes implanted in these regions. 
Simultaneous recordings from other structures 
did not show the effects. In other studies, 
Heath (7) has shown that electrical stimulation 
of the septal area and hippocampus in mon- 
keys and patients results in pronounced alert- 
ing effects and often in discharges similar to 
those appearing after the administration of 
Meratran. 

It is reported that psychiatric patients are not 
generally aware of any positive feeling of stimu- 
lation, but that feelings of fatigue or aversion 
to physical activity seem to diminish. (1, 4) 
Indeed, evidence both from animal (2) and 
human (4) studies indicates that the drug in- 
creases activity levels without any apparent 
accompanying behavioral disorganization. 

These clinical observations suggested that 
Meratran might have positive effects in building 
up or restoring activity levels in normal aged 
people and that small doses of the drug might 
induce objectively demonstrable alerting effects 
in them. The present study was designed to 
test this hypothesis. 


Submitted for publication November 7, 1955. 

*Meratran is the trademark of The Wm. S. Merrell Company, 
Cincinnati, Ohio, for its brand of pipradrol. We are indebted to 
Dr. Raymond C. Pogge, Director of Medical Research of The Wm. 
S. Merrell Company, for his advice and assistance. 

esented at the Eighth Annual Scientific meeting of the Geron- 
tological Society, Inc., Baltimore, October 27-29, 1955. 


DESIGN OF EXPERIMENT 

Subjects. Subjects in this study were 22 male 
residents in a fraternal home for the aged (10). 
All were volunteers and were given nominal 
reward for their participation in the experiment. 
In only a small minority of the subjects was 
this a determining factor in influencing their 
participation. 

Twenty of the 22 volunteers completed the 
tests and their records will be reported. In the 
other 2 cases, ill health unrelated to the experi- 
ment caused the men to drop out. The average 
age of those completing the study was 75.05 
years, ranging from 66 through 85. 

All subjects were employed in the community 
work program and averaged up to 4 hours daily 
in carrying out their duties. The majority worked 
in kitchens and dining rooms, although 2 were 
painters, several were janitors, and several held 
other jobs requiring a fair degree of skill (9). 

In terms of birthplace the subjects were a 
highly heterogeneous group. Three each were 
born in Indiana, Pennsylvania, and Illinois, 2 
in New York and | each in Iowa, Missouri, 
Ohio, and Arkansas. Five were born in foreign 
countries (Denmark, Belgium, Canada, Hun- 
gary, and East Prussia); however, all spoke and 
understood English well. 

Marital status of the subjects was as follows: 
2 married, 2 divorced, 11 widowed, and 5 
bachelors. 

In education the subjects ranged from none 
to a B.A. degree from a foreign military acad- 
emy. The sample was predominantly urban, 
although many spent their early years on a 
farm. The modal educational level was the 
eighth grade with 8 of the subjects reporting 
having reached this point. Only one subject 
reported no formal education and 2 more than 
high school. 

The health of the subjects was probably on 
a par with their age peers but with the avail- 
ability of a Health Center and physician they 
undoubtedly received more medical attention 
than those living under noncongregate condi- 
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tions. Thus, all but one of the group had more 
or less regular contacts with the hospital and the 
community physician. 

Experimental and Control Conditions. Tests 
were given to groups ranging in size from 3 to 
5 subjects. Each group was given 5 test periods 
repeated at weekly intervals. Exactly the same 
battery of tests was given during each period. 

The first testing period was considered a 
practice session, during which the subjects were 
given a general orientation concerning the na- 
ture and purpose of the experiment. The same 
tests given this day were repeated in the same 
order during the next 4 weekly sessions. 

Subjects were then placed on 2 mg. of Mera- 
tran daily or on placebo. Both the Meratran 
and placebo were administered orally in the 
form of tablets, identical in appearance, pre- 
pared by the manufacturer. Administration of 
the drug was under the general supervision of 
the Medical Department of the Home, although 
the investigators made it their responsibility to 
see that the dosages were taken according to 
schedule. Tests were given on the last day of 
each drug or placebo condition. The tablets 
were taken at about 10:00 a.m. and testing be- 
gan at 1:00 p.m., continuing until about 4:00 
p.m. Lunch was eaten at 12:00 noon. 

In order to mitigate the possible influence of 
practice on the tests, two orders of the experi- 
mental and control conditions were followed: 





Period 2 eo 124 5 
Schedule A| practice} drug | placebo| drug | placeko 
Schedule B| practice} placebo| drug | placebo} drug 














Half of the group followed Schedule A, and 
the remainder, Schedule B. 

Both schedules were followed in each sub- 
group; thus, at none of the testing periods were 
all of the group being tested on either Meratran 
or the placebo. 

Testing was done under double-blind condi- 
tions, with neither subject nor experimenter 
knowing whether Meratran or the placebo had 
been given. Similarly, tests were scored with- 
out knowledge of the condition under which 
they were taken. ° 

Dosage. It should be noted that the 2 mg. 
dosage given daily in the present study is a 
minimum dosage. Forster, Henderson, and 
Schultz (4) started their study with 1.2 mg., 
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t.id., and advanced to a maximum of 7,5 mg,, 
t.id. The smallest dose mentioned by Antos 
(1) was | mg., tid. Fabing, Hawkins, and 
Moulton (3) state that the effective dosage lays 
between 3.0 and 25.0 mg. daily. 


Description of the Tests. In addition to q 
questionnaire, which was designed primarily 
as a check on the subject’s attitude toward the 
drug and the experiment, a battery of 14 objec- 
tive tests was given to each subject. 

Strength of grip. The subject was instructed to hold 
the Smedley Hand Dynamometer at arm’s length in 
front of him and then to squeeze with all his might 
as he brought it down to his side. Three trials were 
taken with each hand, alternately. Strength was read 
in kilograms. 

Span of attention. This test is a modification of the 
classical span of attention test. On the practice trial a 
quincuncial arrangement of 5 dots was flashed on a 
screen located about 5 feet in front of the subjects, On 
test trials one of these dots would be missing from the 
pattern. Subjects were required to locate the position 
of the missing dot and indicate this position on a 
mimeographed answer sheet on each of the 30 trials. 
Flash duration was one-fifth second. This task was 
included as a test of alertness, perceptual speed, and 
ability to sustain attention. A slide projector with a 


tachistoscopic attachment was used to present the 
stimuli. 
Card sorting. Subjects were required to sort a 


pack of Jumbo Index Playing Cards by suit into four 
9 in. X 5 in. boxes. The time limit was one minute. 
The sorting task was included as a test of psychomotor 
speed. 

K-D single digit test (11). This is a test of speed in 
addition of 2 single digit numbers and in subtraction 
of 1 single digit number from another. There are 6 
subtests of 60 problems each with time limits of | 
minute for each section. 

The first and last sections are composed of all sub- 
traction problems; the second and fifth, of all addition 
problems; and the third and fourth, of an equal num- 
ber of subtraction and addition problems mixed in a 
random order. Answers are indicated by checking the 
items with correct solutions. This is primarily a test 
of speed in dealing with simple numbers. The mixed 
division and subtraction parts may be a measure of 
flexibility. 

K-D perceptual speed test (11). Part I of this test 
was used for this experiment. The subject was required 
to count the number of N’s in a line consisting mostly 
of M’s. Each line contained 30 letters. The number 
of N’s varied from 1 to 5. Answers were recorded in 
a blank space at the end of each line. A 2 minute 
time limit was set and scores for both speed and ac- 
curacy were obtained. 

“Draw-a-person” test. Subjects were provided with 
an 8/4 in. X 11 in. sheet of blank paper and a pencil 
and were instructed to draw a picture of a man on 
one side of the sheet and a picture of a woman on the 
other. The score of this test was simply the height of 
each drawing in centimeters. There is reason to be- 
lieve that this measure is related to the individual's 
self-evaluation or self-perception. 
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EFFECTS OF MERATRAN ON PERFORMANCE 


Word fluency. Subjects were asked to give all the 
words that they could think of beginning with the 
letter “C” (or “S” on half the trials). The score was 
the number of words produced. An analysis of repeti- 
tions and blocking was made. 

Digit symbol. Subjects were given the digit symbol 
test from the Wechsler-Bellevue Intelligence Scale, Form 
ll (14). Standard conditions were used. 

Perception. This test is a part of a battery of in- 
dustrial and business selection tests prepared by W. E. 
Parker (13). It consists of 30 items in which the sub- 
ject is required to match one of 4 stylized line drawings 
to the test picture. Each of the 4 choices varies in some 
small detail and only one is exactly the same as the 
test picture. There is a 5 minute time limit and both 
speed and accuracy are scored. 

Tapping. There were two parts to this test. 

(ad lib.) In the first part of the test the subject, 
holding the stylus as though it were a pen, was in- 
structed to tap a metal plate placed before him on a 
small table about 32 in. high. He stood while taking 
the test, and was instructed to tap at any rate he felt 
to be most comfortable. This was continued for 30 sec. 

(Two-plate). In the second part of the test the sub- 
ject was to strike alternately the center area, or “bull’s 
eye,” measuring 1 1/16 in. in diameter, of two metal 
plates 14 in. apart at their centers. Each plate was 
34 in. square. 

Instructions were as follows: “The two centers are 
the targets. The object is to hit them as fast as pos- 
sible without hitting the outside sections. Start with 
the right target and go back and forth as fast and ac- 
curately as possible.” A two-minute time limit was 
set. 

Continuous records of performance were made 
through a hook-up to 4 channels of a Grass EEG. 
Speed and accuracy were scored. 

Finger-oscillation test. This is a modification of the 
Halstead finger-oscillation test. (6) Each subject was 
instructed to move the tip of the index finger of his 
right hand up and down as rapidly as possible so as 
to interrupt the beam from an ordinary “pen light” 
flashlight focused on a photo-electric cell. Oscillations 
were continuously recorded on one channel of a Grass 
EEG. Each subject was given 3 10-second trials. The 
first and second trials were followed by 10-second rest 
periods. 

The Berg-Hunt perceptual reaction test. This test 
consists of 60 abstract designs, some in color, some in 
black and white, and was originally intended as a test 
of design preference but with certain projective implica- 
tions. Subjects indicate preferences by checking a 4 
choice rating scale: like much, like slightly, dislike 
slightly, dislike much. There is no time limit on the 
test. 

Time estimation test. This test is a modification of 
the Halstead Time-Sense Test (6). The subject . was 
required to estimate the length of a 10-second interval 
after having been given 3 trials in which he was al- 
lowed to observe the interval on a chronoscope. Ten 
Successive trials were given in which the subject started 
a chronoscope by depressing a telegraph key and then 
stopped it after the passage of what he judged to be 
a 10 second interval. He was given no knowledge of 
his performance. 
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Although Halstead considers this a test of memory, 
and Gilliland, Hofeld and Eckstrand (5) consider it 
more of a test of judgment, there is also substantial 
reason for including it as a test of perception. 


RESULTS 

Table | shows results of the testing under 
the Meratran and placebo conditions for all 
tests in the battery except the perceptual reac- 
tion test and time estimation which is shown 
in figure | and table 2. The scores presented in 
columns 2 and 3 table | are the combined scores 
for the two testing periods under each of the 
two conditions. 

It will be noted that all differences between 
scores under the two conditions are small. On 
the majority of the speed tests, however, the 
differences seem to be in the direction of in- 
creased speed with Meratran. Thus, in the fol- 
lowing tests—card sorting, K-D single digit, 
K-D perceptual speed, word fluency, digit sym- 
bol, perception, tapping speed, and finger oscil- 
lation—only the digit symbol test showed a 
greater production of correct answers under the 
placebo condition. While this suggests greater 
output on speed tests under the influence of 
Meratran, the suggestion loses force in view of 
the small mean differences obtained plus their 
low order of statistical significance. 

Curiously, of the remaining 4 tests presented 
in table 1, none of which involves pressure for 
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Fig. 1. Ten successive judgments of duration 
of a 10-second interval made by 17 subjects on 
2 mg. Meratran (M) daily compared to judg- 
ments made by the same subjects on placebo 
(P). Two separate tests were made under each 
condition. 
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Taste 1. ComPaRISON OF CUMULATIVE SCORES ON TESTS 
UNDER MERATRAN AND PLACEBO CONDITIONS. 



























































1 2 3 4 5 6* 
| 
MEAN SCORES 
TEST Differ- t P< 
ence 
Mera- | Placebo 
tran 
Strength of grip... ....... 341.30 | 333.10 8.20 | 2.87 01 
(Kg.) 
Span of attention 
(tachistoscopic test) 
Number correct....... 33.55 | 33.35 .20 16 -90 
Number attempted. . 47.05 | 48.15 | —1.10 -75 .50 
Card sorting..........-.-. 
Number correct....... 77.00 | 75.10 1.90 | 1.06 30 
Number attempted. . . 78.40 | 76.45 1.95 | 1.26 30 
Number errors........ 1.40 1.35 -05 10 -90 
K-D single digit.......... 
Numbers test 
Number correct..... .. 300.05 | 284.55 | 15.50 1.54 -20 
Number attempted....| 318.50 | 308.65 9.85 1.52 .20 
Number errors........ 18.45 | 24.10 | —5.65 -75 .50 
K-D perceptual 
Speed test 
Number correct....... 14.65 | 14.40 -25 38 .80 
Number attempted....| 16.45 16.60 | — .15 -22 -80 
Number errors....... 1.80 2.25 | — .45 1.15 .30 
Draw-a-person-test 
Total height of all 
drawings (cm.) ...... 48.69 | 45.19 3.50 | 2.78 -02 
Average height....... 12.17 11.30 -87 | 2.75 02 
Height of male figure..| 24.64 | 23.05 1.59 | 2.13 05 
Word fluency test | 
Total output ......... 35.76 | 35.65 ll 08 | 90 
Errors and repetitions. . 3.70 3.47 23 30 80 
Digit symbol test 
Number correct... .... 52.15 | 53.90 | —1.75 | 1.41 -20 
Number attempted....| 53.00 | 54.75 | —1.75 | 1.37 -20 
Number errors........ 17.00 | 17.00 00 00 1.00 
Perception test 
Number correct....... 13.50 | 12.85 65 -76 -50 
Number attempted....| 18.15 | 18.85 | — .70| 1.02 .40 
Number errors........ 4.70 6.00 | —1.30 | 1.67 20 
Tapping rate (ad lib.) ..... 109.60 | 117.20 | —7.60 1.99 10 
Tapping—speed and 
accuracy 
Total correct.......... | 368.75 | 360.10 8.65 1.18 
Total output.......... 394.45 | 387.60 6.85 63 60 
Total errors 25.70 | 27.50 | —1.80 -28 
Finger oscillation 
fe arene 423.41 | 411.83 11.58 -99 -40 




















t 


* Column 6 indicates approximate probability (?) level at which 
the obtained t’s would be expected by chance alone. 


KLEEMEIER, RICH, AND JUSTISS 


speed, 2 (hand strength and “draw-a-person”) 
show highly significant alterations under the 
drug conditions, and | (tapping at ad lib. rate) 
shows a difference under Meratran which 
would be expected by chance less than | out 
of 10 times. 

Be that as it may, the only changes under 
the Meratran condition for the tests shown in 
table 1 which meet satisfactory levels of statis- 
tical significance are the increases in hand 
strength and the tendency to draw a slightly 
larger picture of a person under the experi- 
mental conditions. While neither of the differ- 
ences are large in the absolute sense, they seem 
to be statistically stable. 

Performance on the Berg-Hunt perceptual 


reaction tests was almost identical under the | 


two conditions with a total of 765 favorable 
responses on Meratran trials as opposed to 767 
favorable responses with the placebo. 

Figure | shows the differences in time estima- 
tion on successive trials under the experimental 
and control conditions. It will be noted that for 
both conditions there is a tendency for succes- 
sive estimations of the 10 second interval to be- 


TaBLe 2. Successive Estimates OF A 10-SECOND 
INTERVAL FROM Memory. EacuH Entry Is THE 
MEAN OF 34 JUDGMENTS. 
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Meratran 19.40 11.31 


Placebo. . . 19.66 ‘oie 12.20) 12.55 idea. anc 
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TasLe 3. Test-Retest RELIABILITY. THE INTERVAL 
BETWEEN TESTING wAS 2 WEEKS. CORRELATIONS 
WerE DETERMINED BETWEEN TESTS ON THE 
ControL ConpiTION. 








Tests r 
Smedley hand dynamometer............... | a 
Span of attention (tachistoscope)........... | .87 
EE ee ee ee nee 91 
K-D single digit numbers test.............. .87 
K-D perceptual speed test................. 54 
ReeMNNNONNONE ORNS. 5 sss. eis ieee ctereae .80 
Re SUMO NOSE 65.6) Sn ee | .93 
Parmer perception test... 0.05.0. 00... | .80 
Vege tee Me ea. | 233 
Tapping—speed and accuracy.............. | 73 
INTE Soo 5 06-3 gare vie. ado twiewie's | 91 
ne ere ee | .48 
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EFFECTS OF MERATRAN ON PERFORMANCE 


come longer. Since this test was introduced 
into the battery after the first subgroup of sub- 
jects was run, data are available on only 17 
subjects. It will be noted that the mean esti- 
mates under Meratran for each of the 10 trials 
are shorter (or more accurate in that they are 
closer to 10 seconds). 

Table 2 shows the actual mean times under 
the two conditions. Each mean is derived from 
two separate estimates by each of 17 different 
subjects. 

Although strong statistical evidence is lack- 
ing, the consistency of these results on each of 
the 10 separate trials suggests the probability 
that in some way time estimation or judgment 
has been influenced by the ingestion of Mera- 
tran. 

Table 3 shows the test-retest reliability for 
the battery. 

DISCUSSION 

It is possible that with larger doses of Mera- 
tran or with dosages adjusted to individual re- 
quirements more of the tests used in this battery 
would have yielded positive results. Because of 
the alerting and antifatigue effects of Meratran, 
we had assumed that under its influence work 
production on the selected tasks would increase. 
This expectation, even where mean differences 
were statistically insignificant, was borne out 
with only two exceptions (digit symbol and ad 
lib. tapping rate) and in one of these (ad lib. 
tapping) the instructions were to adopt a com- 
fortable pace, and consequently there is no 
necessary reason to anticipate a speed-up. 

This latter difference, since it can be accepted 
at better than a 10 per cent level of confidence, 
bears further investigation. If the change in 
pace could be attributed to Meratran, it would 
suggest that under its influence subjects were 
less compulsive and more willing to adapt a 
slightly slower pace, thus disregarding to some 
extent habitual urgings for faster paces. 

The increase in the height of the pictures on 
the “draw-a-person” test is of particular in- 
terest. It has been suggested that anxious, con- 
stricted individuals tend to draw small figures. 
Since Meratran has been successful clinically 
in improving the mood and counteracting feel- 
ings of depression, it was thought that these 
changes might be reflected in the size of the 
drawings. This hypothesis was substantiated by 
the objective findings on the “draw-a-person” 
test. 

The increase in measured strength of grip 
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may have been caused by a direct enhancement 
of myoneural efficiency or may have been due 
to an indirect effect of the drug serving to in- 
crease motivation. The latter is possibly the 
more feasible hypothesis since under Meratran 
the subject is slightly more willing to comply 
with the instructions of the examiner to squeeze 
the dynamometer as hard as possible. It may 
well be that increases in motivation occurred 
also on the various speed tests in the battery but 
that the greater complexity of the tasks ob- 
scured the results. 

Although not a point of major emphasis in 
this study, some attention was paid to sub- 
jective reports of subjects. In addition to the 
questionnaire, close attention was paid all re- 
marks which might be volunteered by the sub- 
ject. From neither of these sources did we get 
any clear-cut indication of subjective effects. 
Several subjects reported that their thinking 
was clearer when taking the pills but none 
made any marked distinction between Meratran 
and the placebo. None, of course, became de- 
pendent upon the drug, nor did any report 
any adverse effects from taking it. 

In general, the results of this study are en- 
couraging and warrant more extensive investi- 
gation. 

SUMMARY 

The effects of Meratran on the performance 
on a battery of 14 psychomotor tests were in- 
vestigated. Subjects were 22 male residents 
(average age 75.68) of a fraternal home for the 
aged. During the week preceding the testing, 
2 mg. of Meratran were administered orally to 
each subject daily. On alternate weeks placebos 
were given as controls. The battery was given 
twice under the experimental condition and 
twice under the control condition during the 
4-week period of the experiment. 

Included were tests of visual perception, sort- 
ing, tapping, verbal output, time estimation, 
figure drawing, and hand strength. There was 
a general tendency for increases in amount of 
production on the tests under the experimental 
condition, and in figure drawing, hand strength, 
and time estimation the group performance 
under the drug condition was significantly im- 
proved. 
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NINETY-NINE YEAR OLD MONOZYGOTIC TWINS 


GOSTA SANDELIUS, M.D. 
(From Sabbatsberg Infirmary, Stockholm) 


Two of the inmates of Sabbatsberg Infirmary* at the 
present time are twin sisters, Matilda and Ida Anders- 
son, born April 8, 1856 (fig. 1), on a Swedish farm, 
the oldest of 6 siblings. Their mother attained the 
age of 89; the father died in an accident at the 
age of 54. The paternal grandmother died at 99 and 
the paternal grandfather at 60; the maternal grand- 
mother and grandfather lived to the ages of 90 and 
46, respectively. Of the 4 siblings, 2 died in infancy, 
| attained the age of 62, and the other 70 years. A 
granddaughter (daughter’s daughter) of the younger 
twin has twins who closely resemble one another. One 
of them intended to enter the medical profession and 
the other the dental profession, but they were unable 
to separate and both became physicians. Otherwise 
no twins are known in the farnily. 

In childhood the two sisters were so alike that their 
father often mistook one for the other. At the age of 
16 the elder of the two, Matilda, left home to seek 
work in Stockholm; four years later the younger one, 
Ida, followed her. They worked as domestic servants 
and bakery hands. Each of them married a stone- 
breaker, Ida at age 29 and Matilda at age 34, and each 
had three children. Matilda’s children died in infancy; 
of Ida’s children, one son was killed in World War I 
and one in an accident; a daughter is still living and 
domiciled in the U.S.A. 

At age 48, Matilda emigrated to the U.S.A. with her 
husband and ran a restaurant there for 17 years. She 
returned to Sweden in 1921 because she wanted to end 
her days in the homeland. Ida opened a bakery in 
Stockholm after her children had grown up. She was 
widowed in 1928; Matilda in 1939. In the latter year 
the two sisters went to live together and have since 
been inseparable. 

In short, these two sisters lived in exactly the same 
environment for the first 16 years of their lives, and 
similarly have done so for the past 16 years. Their 
social and hygienic conditions, moreover, were fairly 
similar during the intervening 67 years, except for the 
I7 years that Matilda lived in the U.S.A. Neither of 
them has been a vegetarian. 

Previous Illnesses. Both sisters enjoyed good health 
until recent years, when their vision deteriorated and 
they became unable to read. They have occasionally 
complained of dizziness when sitting up. In April, 
1954, Ida fell and sustained a fracture of the left 
femoral neck; she was admitted to Sabbatsberg In- 
firmary, her sister accompanying her to be with her. 
On admission she was in poor condition and had fever 
and incontinence of urine and feces. The surgeons 
considered her too poor a risk for nailing of the frac- 
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ture. Under hospitalization she improved nicely, was 
soon afebrile and, in the fall, was able to leave her 
bed. Although the incontinence has improved she still 
has some urinary incontinence. The fracture has not 
healed but causes very little distress. Matilda has been 
continent throughout and is, in general, the livelier 
of the two. She has been able to remain up for much 
of the day. 

Present Condition. At the present time, the fall of 
1955, the two sisters are unusually active for their age. 
Both are small in build and relatively thin (fig. 2). 
They have no signs of cardiac decompensation. The 
heart sounds are pure. At auscultation Matilda oc- 
casionally has extra-systoles, but Ida invariably has 
a regular rhythm. Matilda’s blood pressure is 170/85; 
Ida’s, 200/110. 

Both of them have remarkably soft and elastic skin, 
only slightly wrinkled on the face and the hands. 
There is no senile pigmentation of the forearms and 
dorsal surfaces of the hands, no de Morgan spots. Ida 
has a wart in the right temporal region, but neither 
has senile warts on the trunk, nor do they show any 
atrophy of the dorsal interossei muscles of the hand, 
which is frequently seen in senility. Both present a 
slight degree of hirsutism, but neither has gerontotoxon. 
They are both unusually mobile in all joints, with the 
exception of Ida’s left hip. Each of them is right- 
handed. 

Mentally the two twins are very much alike. They 
are very responsive and use animated gestures when 
conversing. Occasionally both, but especially Matilda, 
tend to become a little excited. According to a nephew, 
Ida at one time was always the happier and livelier 
of the two, but she has perhaps been somewhat sub- 
dued by her femoral fracture. 

The two sisters have grown so close that they usually 
speak in the first person plural. Their attentiveness is 
somewhat impaired but they well comprehend what is 
said. They are quite well oriented in time and space; 
know where they are and how old they are. They have 
anterograde memory. Both can repeat three but not 
four figures. Their memory is impaired; they remem- 
ber the year of their confirmation, of their removal to 
Stockholm, and of Matilda’s emigration to and return 
from the U.S.A.; but they have no clear recollection 
of when they married or were widowed—merely say 
that it was very long ago. They express their thoughts 
clearly and show no hallucinations. It may be said, 
in general, that they show a moderate degree of senile 
dementia but are in good mental condition for their 
age. 

SPECIAL STUDIES 

Anthropologie Investigation* indicates that they are 
monozygotic twins. The ear lobes, hair line, the individ- 
ual hairs, the hard palate, hands and feet are all alike. 
The fingerprints show marked similarities. 


* Dr. T. Romanus. 
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Blood Grouping* shows identical conditions. Both 
belong to OMN Rh-+. Rh type CCD. P negative. Duffy 
negative. L.B. positive. 

Ophthalmologic Findingst 
Matilda 

R + O. Vision = hand motions before eye. 

L + O. Vision = finger counting—25 cm. 

No improvement with glasses. 

Ida 

R + O. Vision = finger counting—25 cm. 

L + O. Vision = hand motions before eye. 

No improvement with glasses. 

The color and structure of the iris are approximately 
the same in the two. Each of them shows sclerosis of 
the lenticular nucleus of similar type and color. Eye- 
grounds: Distribution of retinal vessels roughly the 
same. All four eyes show pronounced senile central 
changes of similar appearance in principle. Diagnosis: 
Sclerosis of lenticular nucleus and senile degeneration 
of maculae. 


Roentgenologic Findings* 

Ida, Left hip: Late medial fracture of femoral neck 
with pseudoarthrosis. The entire neck has undergone 
absorption, and between the head and shaft fragments 
is a gap of 1—2 cm. The shaft fragment is displaced 
upward a few centimeters. Lungs, ribs and heart (bed- 
side): No demonstrable lesions of lung parenchyma, 
hilus regions or pleurae. Fairly profuse calcium deposits 
in the walls of the bronchi. No conspicuous enlarge. 
ment of the heart. Moderate diffuse dilatation of the 
thoracic aorta, and small calcium plaques are present 
in its walls. No demonstrable lesions of the ribs, 

Left and right hands: Moderate diffuse senile decal- 
cification; no other skeletal or articular lesions. Surpris. 
ingly little arthrosis deformans. Fairly extensive cal- 
cification of the arterial walls. 

Matilda. The bones of the hands have the same ap- 
pearance as in Ida; i.e., there is distinct diffuse senile 
decalcification but no other skeletal or articular lesions, 
Remarkably slight arthrosis deformans for her age. The 
arterial walls show fairly extensive calcium plaques, 





* Dr.B. Jonsson. 
1 Dr. A. Huggert. 


Electrocardiographic Findings 
Rhythm 
Heart rate 
Conduction time 
Axis of ventricular curve 
TI 
T Ill 
TIVR 
Middle segments 


Diagnosis 


Hematoligic Examination 
Hemoglobin 
Red blood cells 
Color index 
White blood cells 


Differential Count of White Blood Cells 
Staff cells 
Segmented cells 
Eosinophils 
Basophils 
Lymphocytes 
Monocytes 
Metamyelocytes 


Serum Lipids and Proteins 
Total serum cholesterol 
Serum lipid phosphorus 
Total cholesterol/serum lipid 
phosphorus quotient 
Total serum protein 


Electrophoresis 
Albumin 
a,—globulin 
a,—globulin 

f—globulin 
y—globulin 


* Dr. B. Holmgren. 


Matilda 

Regular 
90 
0.15 

Normal 

Positive but flattened 
Positive 
Positive 
Slightly negative in leads 
I and IVR 
Slight conduction disturbance 


Matilda 
82 per cent 
4.03 millions/cu. mm. 
1.02 
8200/cu. mm. 


Matilda 
6 per cent 
42 per cent 
4 per cent 
0 per cent 
39 per cent 
7 per cent 
2 per cent 


Matilda 
221 mg. per cent 
6.2 mg. per cent 


35.6 
7.5 per cent 


Matilda 
49.4 relative per cent 
4.8 relative per cent 
10.6 relative per cent 
10.5 relative per cent 
24.7 relative per cent 


Ida 
Regular 

100 

0.16 

Left axis deviation 
Positive 
Isoelectric 

Positive 
Normal 


Left ventricular 
preponderance 


Ida 
79 per cent 
3.21 millions/cu. mm. 
1.23 
10700/cu. mm. 


Ida 
4 per cent 
71 per cent 
2 per cent 
0 per cent 
21 per cent 
2 per cent 
0 per cent 


Ida 
219 mg. per cent 
6.2 mg. per cent 


35.3 
7.6 per cent 


Ida 
48.5 relative per cent 
4.8 relative per cent 
10.2 relative per cent 
11.5 relative per cent 
25.0 relative per cent 
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Fig. 1. Certificates of birth for Matilda and Ida 
Andersson. 








Fig. 2. Ninety-Nine Year Old Monozygotic Twins. Left, Ida; right, Matilda. 


Lungs, ribs and heart: No detectable lesions of the 
lung parenchyma, hilus regions or pleurae aside from 
a small calcified node in the left hilus region and fairly 
profuse calcification in the walls of the bronchi. Since 
Ida was radiographed at the bedside (this radiogram 
was taken in the normal way) an exact comparison 
is difficult, but the extension of the bronchial calcifica- 
tion is approximately the same bilaterally. The heart 
is not appreciably enlarged. There is very slight diffuse 
dilatation of the thoracic aorta, the wall of which shows 
small calcium plaques. No costal lesions are demon- 
strable. The two sisters accordingly show similar condi- 
tions in the thorax. 

DISCUSSION 

These twins present many interesting features. They 
are, in all probability, the oldest twins of all time in 
Sweden. Valentin’s series (12) comprising about 2,000 
centenarians in Sweden, contained no twins older than 
this pair. The second oldest pair were two sisters who 
attained the ages of 95 years 5 months and 93 years 
8 months, respectively. After these was a pair, of whom 
the brother died at 95 years 2 months and the sister 
at 91 years 10 months. The oldest pair of twins that 
I have found in the literature from other countries 
were brothers of 95 years, described in 1948 by Kallman 
and Sander (5). They closely resembled one another, 
and their chest roentgenograms but not their electro- 
cardiograms were similar. They were alive when the 
article was written, but I am not aware how long they 
lived thereafter. The rareness of twins reaching ad- 
vanced ages is evident from a paper by Kiirten in 1934 
(6), who reported a pair of 81-year-old brothers whom 
he described as the oldest pair of male monozygotic 
twins hitherto mentioned in the literature. Possibly 
our twin sisters are the oldest twins in the world. I 
would like to know if any reader of this paper is 
aware of any pair of greater age. 
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During the first few years of life, twins show a 
higher mortality rate than singly born children. After 5 
years, one-half of male twins are alive compared with 
five-sixths of singly born male children, and two-thirds 
of female twins compared with seven-eighths (1). 
After the age of 5 the mortality rate is if anything 
lower than normal (2). 

Nollenburg (8) states that the life expectancy of an 
individual is dependent on the mean of the ages at- 
tained by the two parents. Several researchers have 
found advanced age to be dependent on hereditary 
factors. Pearl (9) writes that males whose fathers have 
lived to over 80 years have a 22 per cent greater life 
expectancy at birth than those whose fathers have died 
before 50. He also quotes Bell’s report that 128 persons 
whose parents had died before 60 lived to a mean age 
of 32.8 years, compared with a mean of 52.7 years in 
184 persons whose parents had lived to over 80. Yuan 
(14) shows that a son’s life expectancy is related to 
the length of life of his parents, and is greatest if both 
have attained the age of 70 and least if they have died 
between the ages of 20 and 49 years. The ages attained 
by the respective parents have approximately the same 
degree of influence. In the twins reported here, there 
were long-lived members on both sides of the family. 

Twin pregnancies are commoner in older mothers 
and in multiparae (1). The mother of our twins was 
28 at the time of their birth, and they were her first 
children. 

There is a hereditary factor in multiple pregnancies. 
A granddaughter (daughter’s daughter) of Ida has twins 
that are possibly monozygotic. 

Our twins closely resemble one another. An interest- 
ing observation is that the eye ground of the one twin 
is like the mirror image of that of the other twin. 
According to Taniguchi (10) such findings are com- 
moner in monozygotic than in dizygotic twins. He 
states, too, that the similarities between monozygotic 
twins increase with age but those between dizygotic 
twins decrease. Vogt and associates (13) studied 19 
pairs of monozygotic twins of advanced age and found 
that they aged in similar manner. In monozygotic twins 
the patterns of the retinal blood vessels are similar, and 
this is true of the present pair. Further evidence that 
they are monozygotic is provided by the roentgen ex- 
amination of the thorax and bones of the hands, which 
showed similar pictures. 

Somatically the two sisters present differences only 
with regard to blood pressure and electrocardiograms. 
Investigations conducted in monozygotic and dizygotic 
twins (although not of advanced age) have shown that 
both blood pressure and electrocardiographic discrep- 
ancies are smaller in the former (2). 

Atherosclerosis has been attributed to an increase of 
serum cholesterol. Josephson and Dahlberg (4), how- 
ever, found a decrease of total cholesterol in normal 
subjects over the age of 70, and assumed these in- 
dividuals to be healthy because their cholesterol values 
were low. According to Gertler and Oppenheimer (3) 
the total cholesterol—phospholipid quotient is elevated 
in atherosclerosis; but it has been asserted (11) that 
no importance is attached to this quotient. Our twins 
present an elevated quotient, as will be seen from the 
tabulated lipid data. 

Worthy of note is that the two sisters present very 
similar lipid values, the differences being within the 
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limits of the methodologic error. Both the total protein 
and electrophoretic fractions show normal values, 

The two twins also resemble one another mentally, 
In this respect monozygotic twins are known to be more 
alike than dizygotic twins. Some intellectual functions 
are influenced by hereditary factors that persist until 
advanced age (5). Monozygotic twins who have lived 
in different environments show, in psychologic tests, 
fairly consistent results; very small differences with 
regard to intelligence, somewhat greater with regard to 
proficiency at school, and greatest with regard to per- 
sonality and temperament (7). 


SUMMARY 


A report is presented on a pair of monozygotic twins 


who are alive and in relatively good general condition } 
at the age of 99 years 4 months. They may be the | 


oldest twins in the world. 


uw 
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BOOK REVIEWS 


PRECIS DE GERONTOLOGIE, edited by L. Binet 
and Fr. Bourliére. Masson et Cie., Paris, 1955, 554 


pages. 


Not too frequently is the usefulness of a new text- 
book apparent from its first page, as is the case with 
the Outline of Gerontology, by Professors Léon Binet 
and Francois Bourliére, edited with the collaboration 
of 19 specialists from the medical school and from the 
hospitals of the University of Paris and of the Univer- 
sity of Nancy. The scope of the book is made clear 
in the introduction, where it is implied in the editors’ 
definition of gerontology, “this new field of human 
biology, the science of ageing with all its biological, 
psychological, demographic, clinical and therapeutical 
aspects,” 

The beok can roughly be divided into three parts. 

A first series of chapters (from I to V) is devoted 
to basic scientific problems. The first article is an ex- 
cellent study by L. Binet and F. Bourliére on “General 
Biological Problems in Relation to Senescence of the 
Organism.” The reviewer, however, seriously questions 
the justification of the expression “molecular senescence” 
to characterize the slower molecular turnover within 
the various tissues during senescence. 

“Ageing of Aptitudes” by S. Pacaud is followed by 
“Age and Infection,” an article by A. Delaunay which 
contains valuable information but unfortunately lacks 
clarity. Ch. Oberling and R. Garneau scrutinize with 
outstanding authority the relationship between “Cancer 
and Gerontology.” 

The second part of the book (chapters VI to XVII), 
following the article by J. Daric on “Ageing of the 
Population in France and Its Economical and Social 
Consequences,” considers in some detail the physiology 
and the diseases of the major organs and functions in 
the human body. L. Binet, F. Bourliére, and G. Mathé 
write on “The Blood and the Milieu Intérieur.” A. 
Delaunay considers “The Pathogenesis of Arterio- 
sclerosis,” the latter exclusively on the basis of Anglo- 
Saxon literature. 

Special chapters deal with the cardiovascular system 
(P. Vernant), the respiratory system (L. Binet and 
H. Bour), the gastrointestinal system (M. Conte and 
F. Bourliére), and the kidney (Cl. Laroche and G. 
Mathé) in old age. The short article on the prostate 
in old men (R. Couvelaire and A. Larcan) is less re- 
markable from the viewpoint of originality than for 
its brilliant style. 

Further chapters are devoted to the locomotor system 
(C. Bétourné), the skin (F. Cottenot), the eye (G. 
Offret), the ear (M. Aubry), the endocrine glands (Cl. 
Laroche and F. Bourliére), and the nervous system (P. 
Castagne) in old people. 

The editors have to be credited for having avoided 
extensive repetition of commonplaces in the clinical 
considerations, which truly succeed in limiting them- 
selves to the features characteristic of old age. Con- 
tinuous reference is being made to basic data. 

A third part comprises a concise chapter on “Geron- 
tological Surgery,” by P. Banzet and L. Clarette, as 
well as a few pages on “Therapeutical Aspects of the 


Problem of Senescence,” by L. Binet and C. Bétourné. 
The reviewer is less convinced than the authors con- 
cerning the usefulness of glutamic acid in asthenias. 
The bibliography, which is by no means intended 
to be exhaustive, is generally well selected and discloses 
thorough and up-to-date familiarity with American 
publications. One would, however, have appreciated 
more authority on the part of the editors, especially 
regarding the arrangement of references by some of the 


_ contributors. Furthermore, the statement that parathy- 


roid hormone causes elevation of serum phosphorus 
is evidently due to inattention, but nevertheless is 
annoying and unnecessarily depreciating. 

From a purely semantic viewpoint it will be noted 
that the authors have avoided including the word 
geriatrics and the corresponding adjective as part of 
their vocabulary. 

In the international literature on gerontology, this 
new textbook comes closest to the needs of the non- 
specialist who is seriously concerned with gerontologic 
problems. It has no exact equivalent in the English 
language. Its originality lies in an intelligent and 
largely successful attempt to provide a survey of 
gerontology which gives due consideration to the basic 
aspects of the problems involved, without neglecting 
their more utilitarian implications. 

It can only be hoped that in this country the fine 
contribution of the French gerontologic school headed 
by Drs. Binet and Bourliére will not suffer too widely 
from the language barrier, but that on the contrary 
many a gerontologically minded American reader will 
be able to take advantage of this important book and 
useful aid to gerontologic knowledge. 

The gerontologist himself can only benefit by getting 
acquainted with the approach of the French authors 
to his field of specialization. 

R. SCHAUS 
Washington University 
School of Medicine 


St. Louis, Missouri 


THE FIELDS OF GROUP PSYCHOTHERAPY, S. R. 
Slavson, editor. International University Press, New 
York, 1956, 338 pages. $6.00. 


Slavson, as editor and contributor to this volume of 
collected papers, enthusiastically reviews the past decade 
of development in group psychotherapy as he introduces 
the various fields. He also states his position in the 
“syndrome versus symptom” controversy. The range 
of activity is described by the 24 contributors as they 
describe their respective experiences: mental hospitals 
(T. P. Rees and M. M. Glatt), psychosomatic disorders 
(A. Stein), addicts (J. J. Thorpe), alcoholics (Martha 
Brunner-Orne and M. T. Orne), stutterers (M. W. 
Brody and S. I. Harrison), allergies (H. Miller and 
Dorothy Baruch), geriatrics (M. E. Linden), mothers 
(Helen E. Durkin), unmarried mothers (S. R. Slavson 
and Beryce MacLennan), delinquents (I. Schulman), 
child guidance (L. Rosenthal), family services (S. 
Scheidlinger and H. Freeman), sex and marriage prob- 
lems (Lena Levine), community mental health (S. R. 
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Slavson) and industry (M. A. Klemes and V. Kal- 
lejian). 

“ , . the present volume deals with analytic group 
psychotherapy and its various adaptations and deriva- 
tive techniques . . . the type of group psychotherapy 
in which both the content and the process in a group 
are similar to or derivative from psychoanalysis. Ana- 
lytic group psychotherapy employs tranference, catharsis, 
and interpretation of latent content and dream analysis 
that lead to insight.” 

This perspective may disturb the non-psychoanalyti- 
cally oriented reader as he sees such statements as “It 
is safe to hypothesize that the therapist, whether male 
or female, symbolizes in groups the father figure, while 
the group as an entity represents the mother image. 
. . . It seemed clear to us that stuttering represented 
castration. . . .” There also is the usual problem of 
“which page do you read?” as one reads that “Alcoholics 
are universally persons with . . .” etc., and, on a later 
page and in another chapter, “There are no uniform 
dynamics of alcoholism . . . the almost uniform im- 
maturity. .. .” The problem of integrating a series of 
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manuscripts is a difficult one, of course. Slavson has 
adopted, as one method of attempting integration, the 
system of chapter headings without the contributors 
name, as in the single-author volumes. At least in this 
reviewer’s case, this meant referring back to the index 
as each chapter was begun, hardly contributory to 
integrated reading from chapter to chapter. 

Chapters on private practice (W. C. Hulse), train. 
ing (S. B. Hadden), and research (B. Kotkov) round 
out the fields and contribute to the survey of the in- 
tensity and extensity of group psychotherapy experi- 
ences. The chapter on Geriatrics, of particular interest 
to readers of the Journal of Gerontology, reviews diag- 
nostic and prognostic characteristics and criteria among 
the elderly, with special reference to group psycho- 
therapy, and includes attention to physiologic, psycho- 
logic, family, social, and other cultural factors. Seven 
case histories are presented in brief, as examples of 
“diagnostic, prognostic, or therapeutic variation.” 

I. N. MENSH, Head, Medical Psychology 
Dept. of Psychiatry and Neurology 
Washington University School of Medicine 


BOOKS RECEIVED 


Books received since January | are acknowledged in 
the following list. 


Fields of Group Psychotherapy, edited by S. R. Slavson, 


International Universities Press, New York, 1956, 
338 pages, $6.00 (reviewed in this issue, page 175). 


Pathologic Physiology, Mechanisms of Disease, edited 
by W. A. Sodeman, W. B. Saunders Company, Phil- 
adelphia, 1956, 963 pages, 173 illustrations, $13.00. 
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AN INVESTIGATION OF THE 


AXEL STROM, 


In cooperation with the National Association 
Against Tuberculosis (Nasjonalforeningen mot 
Tuberkulosen for Folkehelsen) and the Statis- 
tical Central Bureau, the Institute for Social 
Medicine undertook in 1952-1954 an investiga- 
tion of the living conditions and health of per- 
sons aged 70 years or more in Norway. 

This investigation was carried out in 16 rural 
districts, 6 small towns, and Bergen, a total of 
23 areas representing all the different commu- 
nity types throughout the country, from the 
furthest south of Norway to the County of 
Troms. It was not, however, possible to obtain 
a completely representative distribution of these 
areas as only those could be selected in which 
there was a district nurse capable of undertak- 
ing this investigation. 

The old people to be interviewed were se- 
lected with the aid of the national registers 
(local registers of population). In the rural dis- 
tricts and in the towns Larvik, Mosjéen, and 
Troms6, every tenth person over the age of 70 
was chosen. In the other towns (Skien, Kris- 
tiansand, Haugesund, and Bergen) every twen- 
tieth person. 

Every elderly person selected in this way re- 
ceived a visit from the local district nurse, who 
usually extended her interview also to other 
members of the household. The questionnaire 
was devised by Dr. Julie Backer of the Statisti- 
cal Central Bureau and contained a total of 90 
questions. It was tested at first in a couple of 
districts and, after some minor modifications 
had been made, was employed in the main in- 
vestigation. 

The district nurses carrying out this investi- 
gation were given precise instructions in ad- 
vance at the Institute for Social Medicine with 
regard to the purposes of the questionnaire and 
how to answer it. They also had to send in the 
first forms for control before they proceeded 
further with the investigation. Both while it 
was under way and during the work of revision, 
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LIVING CONDITIONS AND 


HEALTH OF 1389 PERSONS AGED 70 YEARS 
OR MORE IN NORWAY 


M.D., Ph.D. 


(From the Institute for Social Medicine, University of Oslo) 


the Institute was in close touch with the inter. 
viewers. When a scrutiny of the forms showed 
that some answers were faulty or that there 
were doubts about the data given, the form in 
question was returned to the interviewer with 
a request for supplementary information. 

The Size and Composition of the Material. 
Of the total of 1542 persons selected, 716 be- 
longed to the rural districts, 452 to the small 
towns, and 374 to Bergen. Of the total of 1389 
(90.1%) who were interviewed, 663 belonged 
to the rural districts (96.2%), 392 to the small 
towns (86.9%), and 334 to Bergen (89.3%). 

Among the 153 not interviewed were 52 who 
had died, 45 who were temporarily absent from 
home (some of them admitted to hospital), 24 
who refused to be interviewed, 16 who had 
moved to other districts, and 16 who were not 
visited on account of some misunderstanding. 

The response percentage was very satisfac- 
tory. The fact that only 24 (1.6%) refused to 
answer the questions shows that the interview- 
ers were well fitted to come into contact with 
the old people. 

There were 587 men and 802 women among 
the persons examined (table 1). The distribu- 


tion of the sexes in rural districts and towns} 


tallied very well with that of the general popu- 
lation. 

Sixty-nine per cent of the men and 67 per 
cent of the women were between the ages of 70 
and 80, the percentages for persons 80 years old 
or more being 31 and 33, respectively. This age 
distribution differs somewhat from that of the 
general population, the proportion of persons 
80 years old or more being somewhat higher in 
this group than in the general population. 

Among the 587 men interviewed were 336 
who were married at the time of the interview 
and 200 who were widowers or divorced, and 5! 
who were single (table 2). Among the women 
were 213 who were married, 418 who were wid- 
ows or divorced, and 171 who were single. Thus 
there were many more married persons among 
the men (57.1%) than among the women 
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Taste 1. THe Otp Peopie CLassiriep ACCORDING TO SEX AND AGE. 
Number of Old Persons | Percentages 
Men Women Men Women 
Rural Rural Rural Rural 
Age Dis- Dis- Dis- Dis- 
tricts | Towns| Total | tricts | Towns} Total tricts | Towns} Total | tricts | Towns| Total 
70-74 104 94 198 124 158 | 282 33.3 34.2 33.7 35.3 35.0 35.2 
15-79 102 106 208 96 160 256 32.6 38.5 35.4 27.4 35.5 31.9 
80-84 61 57 118 68 76 144 19.6 20.7 20.1 19.4 16.9 18.0 
85-89 33 12 45 42 45 87 10.6 4.4 7.7 12.0 10.0 10.8 
90 + 12 6 18 21 12 33 3.8 ase 3.1 6.0 2.6 4.1 
Total 312 275 587 351 451 802 100.0 | 100.0 100.0 | 100.0 | 100.0 | 100.0 











(26.5%). This distribution tallies well with 
that found in the general population. 

As there is hardly any difference of impor- 
tance in the conditions under which single per- 
sons and those previously married (widows, 
widowers, and divorced persons) live, these two 
categories have been run into one under the 
heading of “solitaries” as distinct from the per- 
sons who were married at the time of the in- 
vestigation. Included among the solitary per- 
sons were 6 men and 8 women who were mar- 
ried at the time of the investigation, but who 
did not live with their consorts. 

Physical Fitness. The degree of fitness was 
estimated on the basis of the information ob- 
tained about a person’s general health and ca- 
pacity to be out and about and to manage for 
himself. The judgment was based on observa- 
tion by the interviewer and on reports by the 


Taste 2. THe Op Propre CLassiFieD ACCORDING TO 
THEIR MATRIMONIAL STATUS. 




















Men Women 
Num- |} Per- | Num- | Per- 
ber j|centage| ber | centage 

oe 336 57.1 213 26.5 
Widow, widower, 
mperced......... 200 34.2 418 52.1 
Unmarried......... 51 8.7 171 21.4 
eee 587 100.0 802 100.0 











old person himself and other members of the 
household. Attention was also paid to com- 
plaints about health and defects present. The 
following classification was employed: 


Degree of Fitness: 


I: Complete fitness, general condition good, no com- 
plaints concerning health. 

II: Some minor defects (hardness of hearing for ex- 

ample), but general condition good, out and about 

alone and able to look after himself. 

Several defects, general condition moderately good, 

but out and about alone and able to look after 

himself. 

Not out and about alone, but can look after him- 

self on the whole. 

Entirely dependent on the help of others. 


Among the men there were 153 (26.1%) in 
Group I, 166 (28.3%) in Group II, 196 
(33.4%) in Group III, 32 (5.5%) in Group 
IV, and 40 (6.8%) in Group V. The corre- 
sponding figures for the women were: Group I: 
137 (17.1%), Group II: 166 (22.7%), Group 
III: 312 (38.9%), Group IV: 113 (14%), and 
Group V: 74 (9.2%). 

If we credit Group I and II with good fitness, 
Group III with moderate fitness, and Groups IV 
and V with poor fitness, then 54 per cent of the 
men showed good fitness, 34 per cent moderate 
fitness, and 12 per cent poor fitness. The fig- 
ures for the women would be 38 per cent good 
fitness, 39 per cent moderate fitness, and 23 per 
cent poor fitness. Thus the women were less fit 
than the men, and this was so in every age 
group. 

As was to be expected, the unfitness rate rose 
with age. In the age group 70-79 years, only 7 
per cent of the men and 15 per cent of the wo- 
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men suffered from poor fitness. In the age group In addition to complaints about health jn} coul 
80-84 years, 14 per cent of the men and 33 per general, questions were asked with special ref-| coul 
cent of the women suffered from the same de-_ erence to certain more specified morbid condj-} wer 
gree of unfitness, and in the age group 85 years tions to which old people are liable (table 3),| (84. 
and more the corresponding figures for men and Complaints about rheumatism and the like} (14. 
women were 43 per cent and 50 per cent, re- were very common, being made by 31 per cent} 3 (( 
spectively. of the men and 42 per cent of the women.| the 
Special interest attaches to the old people in These ailments were just as common under the | deal 
Group V because they were wholly dependent age of 80 as over it. Another common com-| and 
on the help of others; 6.8 per cent of the men plaint was that of giddiness to which 29 per} rure 
and 9.2 per cent of the women belonged to this cent of the men and 38 per cent of the women A 
category. But there were great differences in were subject. This complaint was considerably | ing 
the various age groups. Between the ages of 70 more common after than before the age of 80.| had 
and 79 years, only 5 per cent could be described Troublesome feet were noted in 22 per cent of} bee 
as complete invalids. Between the ages of 80 the men and 38 per cent of the women. It be-| the 
and 84 only about 5 per cent of the men as_ hooves us to pay attention to the fact that so} are 
compared with 13 per cent of the women be- many old people suffer from rheumatism, gid- | wh 
longed to this category. But in the age group diness, and troublesome feet because these con-} wer 
85 years and more, 24 per cent of the men and _ ditions limit their range of movement and thus | ful. 
25 per cent of the women needed nursing. interfere with their coming into contact with A 
These figures indicate that severe physical dis- their fellow-beings. Constipation, breathless- | _ pita 
ability is a problem mainly concerned with peo- ness, and sleeplessness at night were also com-} am 
ple over the age of 80 years. plained of often. rece 
Health Conditions. Among the 1389 persons Sight and Hearing. There were 575 (98% | yea 
interviewed were 1099 (79%) with one com- of the men) and 788 (98.3% of the women) } tow 
plaint or more concerning their health. There who said they had walking vision, and 553} hig 
H were more women than men complainants (94.2% of the men) and 753 (93.9% of the} dif 
ul (83% and 74%, respectively). As was to be women) who said they had reading vision. f 
' expected, the complainants in this respect were There were only 12 men and 14 women who} bee 
t more numerous at the age of 80 or more than’ were blind or practically blind. the 
t in the age group 70-79 years. Among the men were 443 (75.5%) who es 
ig 
TasLe 3. THE OLp PeopLe witH CERTAIN SPECIFIED Morsip ConpirTIONs. tric 
{ = = ee age 
| ; acc 
Men | Women ‘is 
a Ae 
Number | | Number on 
Interviewed | Complaints % Interviewed Complaints % ; 
a oa S Sat 5 aceaiea nes Ya cite 
| | | | b, 
Age | Age | Age | Age Age | Age Age | Age fro 
Complaints 70-79 |80 and| Total | 70-79 |80 and| Total | 70-79 |80 and] Total | 70-79 |80 andj Total In 
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could hear ordinary speech, 139 (23.6%) who 
could hear only loud speech, and 5 (0.9%) who 
were stone deaf. Among the women were 681 
(84.9%) who could hear ordinary speech, 118 
(14.7%) who could hear only loud speech, and 
3 (0.4%) who were deaf. Thus on the whole 
the men suffered more than the women from 
deafness. This difference existed both under 
and over the age of 80 and in both towns and 
rural districts. 

Among the 265 old people incapable of hear- 
ing ordinary speech were only 49 (18%) who 
had given hearing aids a trial; 21 of them had 
been helped by such aids, while 27 said that 
they had derived no benefit from them. There 
are reasons for believing that among the 217 
who had not given hearing aids a trial there 
were several who would have found them use- 
ful. 

Medical Treatment and Admission to Hos- 
pital. Among the men were 247 (42%) and 
among the women were 401 (50%) who had 
received medical treatment in the preceeding 
year. The figures were somewhat higher in the 
towns than in the rural districts, and somewhat 
higher over than under the age of 80, but the 
difference was not very marked. 

Among the men were 49 (8.3%) who had 
been admitted to hospital in the preceding year, 
the corresponding figure for women being 73 
(9.1%). Here, too, the figures were somewhat 
higher for the towns than for the rural dis- 
tricts, but they were Jower over than under the 
age of 80. This may be so because, for want of 
accommodation, hospitals have found it difficult 
to admit persons who are over the age of 80 
who have more need of nursing care and less 
need of active treatment than younger persons. 


Cases of Accident. There were 22 men (3.7 
%) and 42 women (5.2%) who had suffered 
from accidents in the preceding calendar year. 
In the rural districts this percentage was ap- 
proximately the same for old folk over 80 as 
for other old folk, whereas in the towns the 
subjects of accidents were relatively much more 
numerous in the group over 80 years than in 
the group 70-79 years. This may perhaps have 
been so because ailing old people, so numerous 
after the age of 80, find it difficult to cope with 
Street traffic, stairs, and the like in towns. In 
the country they are less exposed to such ac- 
cidents. 

Occupation. Coming under this heading are 
professional occupations including work in- 
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doors. Hobbies, spare time work and the like 
do not come under it and are dealt with in a 
later section. In this study the following classi- 
fication was employed: 


Group 

I: Full professional occupation, regular or seasonal. 
II: Occasional professional occupation. 
III: Work indoors. 
IV: No work. 

Among the men were 108 (18.4%) in Group 
I, 45 (7.7%) in Group II, 292 (49.7%) in 
Group III, and 142 (24.2%) in Group IV. In 
other words, about one-quarter of the men had 
one form or other of professional occupation, at 
any rate occasional, while about one half 
worked indoors and about one quarter were not 
occupied. The figures for the women were: 
Group I: 36 (4.5%), Group II: 14 (1.7%), 
Group III: 603 (75.2%), and Group IV: 149 
(18.6%). Thus as great a proportion as three- 
quarters of the women worked indoors. The 
composition of this group of women is, how- 
ever, very mixed, as it includes on the one 
hand full domestic work with the care of do- 
mestic animals, and on the other hand auxiliary 
work on a modest scale. It was only in the 
course of the work of revision that it was no- 
ticed that the answers were not sufficiently in- 
formative on this score. 


Interest and Hobbies. The questionnaire con- 
tained questions about 11 different interests and 
hobbies often cultivated by old folk. They are: 
reading, writing, executing music, listening to 
music, theatre- and cinema-going, religious 
meetings, politics, community life, lectures, 
walks, fishing. 

One or more of these interests were culti- 
vated by 95.1 per cent of the men and by 94.6 
per cent of the women. Reading, the most com- 
mon interest, was enjoyed by 86 per cent of the 
men and 84 per cent of the women. The next 
most common interest was religious meetings 
in which 40 per cent of the men and 58 per 
cent of the women participated. Other popular 
interests were listening to music (43% of the 
men and 53% of the women) letter writing 
(33% and 44%, respectively), going for a walk 
(45% and 30%, respectively), participation in 
community life (17% and 31%, respectively), 
and listening to lectures (23% and 14%, re- 
spectively). Only 19 per cent of the men and 
8 per cent of the women said that they were 
interested in politics, and only 6 per cent in 
cinemas and theaters. But on this latter score 
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it should be remarked that the opportunities for moderate and with as many as 47 per cent of 
cultivating this interest are small in many those who were unfit. 


places, particularly in the country. Housekeeping. Table 4 shows a classification 


The average number of interests per individ- of the material according to the different types 
ual was 3.3 for both men and women. But age of housekeeping, the following distinctions be- 
had a quite definite influence, for while the jing drawn: 
average in the age group 70-79 years was 3.6, it A. Persons living alone or (if married) only with 


was down to 2.7 at the age of 80 or more. This consort. 

decline in the interest-rate in the oldest group B. Persons living with others, either (I) having their 

was partly due to deterioration of mental func- own housekeeping or (II) living with others who 
keep house. 


tions and senses, but also to impaired physical 
fitness. Several of the interests studied needed There were 547 (39.4%) who lived alone or 
mobility on the part of the aged, and when this who (if married) lived with their consorts, 
quality is reduced there are fewer openings for There were 635 (45.7%) who themselves kept 
cultivating them. house together with others, chiefly children and 
As listening to music is a popular interest, grandchildren, while 207 (14.9%) lived with 
a study was undertaken of the number of old others who kept house. Included in the latter 
people with facilities for enjoying the radio. 8OUp were 96 who lived in homes for the aged 
Such facilities were available for 91 per cent in @nd nursing homes, and 4 who lived under 
both town and country, and 86 per cent of some other form of joint housekeeping. 
those who enjoyed such facilities listened in Special interest is attached to those who live 
every day. alone (or with consort). They have for the 
In connection with these questions a count Most part no help in the house and are there- 
was undertaken of the number of old people fore handicapped in the daily round, particu- 
who seemed to find time hanging heavy on _ arly in case of illness. Table 4 shows that 26.5 
their hands. About 20 per cent did so, and this per cent of the solitary men lived alone, 4 
was the case with 34 per cent of the solitary per cent of the solitary women and 51.6 per 
men who lived alone and who said they had cent of the married couples did so—a total of 
nothing to do. In this respect there was no 39.4 per cent. It will thus be seen that quite a 
definite difference between town and country, large proportion of the old folks lived alone. 
but there was a marked difference according as The figures were somewhat higher in town 
the old folk were fit or unfit. Only 9 per cent than in the country. 
of those who were physically fit complained of Many of the old people who lived alone were 
having nothing to do, whereas this was the case incapacitated, and this was the case with 58 
with 25 per cent of those whose fitness was per cent of the solitary men who lived alone, 


Taste 4. THE Ovp Peopie CiassiFigp ACCORDING TO TyPES OF HOUSEKEEPING. 























Number Relative Number 
Living with Others Living with Others 
House- House- 
Living Own keeping Total Living House- keeping Total 
Alone keeping | Performed Alone keeping | Performed 
by Others by Others 
Solitary men... . 68 131 58 257 26.5 1.0 32.5 100.0 
Solitary women. 203 261 133 597 34.0 43.7 22.3 100.0 
Married........ 276 243 16 535 51.6 4 4.0 100.0 
Rethi sc cosy x: 547 635 207 1389 39.4 45.7 14.9 100.0 
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with 7.4 per cent of the solitary women, with 
8.3 per cent of the married men, and with 10.1 
per cent of the married women. 

Among the solitary men who lived alone, 60 
per cent received daily attention from others, 
98 per cent occasional attention now and then, 
and 12 per cent no attention even in case of ill- 
ness. For solitary women the figures were 62, 
29, and 9 per cent, respectively, and for married 
couples 74, 22, and 4 per cent, respectively. It 
will thus be seen that there were many old peo- 
ple who did not receive adequate attention. 
These figures were somewhat, but not much, 
higher in town than in country. Here we have 
an evident flaw in our care of the aged. 


Housing. The study of housing was limited 
to the questions regarding the special nee ‘s of 
old folks. Were their houses provided with 
water and baths, was there an indoor or out- 
door privy, what was the general state of clean- 
liness, and was there overcrowding? One hun- 
dred dwellings with joint housekeeping were 
not included in this study when these questions 
were dealt with. 

Water had been installed in most of the 
houses in the towns, in 99 per cent of the 
houses in Bergen, and in 96.7 per cent of the 
houses in the smaller towns. But no water had 
been installed in 41 per cent of the houses in 
the rural districts where water had to be car- 
ried from a well or stream. In such homes there 
were many old folks who were physically unfit. 
In these cases the great problem of water carry- 
ing involved the cleanliness among other things 
of the homes. 

A bath was found in 10 per cent of the homes 
in the rural districts, in 26 per cent of the 
homes in the smaller towns, and in 40 per cent 
of the homes in Bergen. These figures are 
hardly worse than the average for all homes in 
the country, but the lack of bath facilities makes 
itself felt more by the old than by the young 
who can more easily take a bath elsewhere. 
Among the old folk living in homes without a 
bath were many who were physically unfit. 

An i:.door privy was found in 88 per cent of 
the houses in Bergen, in 54 per cent of the 
houses in the smaller towns, but only in 6 per 
cent of the houses in the rural districts. Here 
too these figures did not differ greatly from the 
average for all homes in town and country, but 
the placing of privies out of doors is especially 
hard on old people who cannot get about easily. 
Among 297 old folk who lived alone in a house 
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with an outdoor privy were 25 (8.4%) physic- 
ally unfit. And among 490 old folk who lived 
together with others in such houses were 98 
(20%) not physically fit. 

The cleanliness of the houses was described 
as good in 87 per cent, as less so in 11.5 per cent 
and as bad in 1.5 per cent. It was on the aver- 
age better in town than in country and in the 
homes of the married than in those of solitary 
old folk. It was worst in the homes of solitary 
men living by themselves in the rural districts. 
In 61 per cent of such homes, cleanliness was 
described as defective or bad. There is nothing 
surprising in the observation that the cleanli- 
ness of this particular group was especially bad. 

If we apply the term overcrowding to homes 
in which more than two persons live in each 
room including kitchen, very few of the old 
folk questioned could be said to suffer from it. 
Only 0.3 per cent of the solitary persons and 
2.5 per cent of the married persons in the rural 
districts, and 0.9 per cent of the married per- 
sons in Bergen did so. These figures being much 
smaller than the average for town and country, 
the living conditions of the old folk in the pres- 
ent study must be regarded as comparatively 
spacious. 


Contacts with Family and Friends. In 1025 
cases (74%) the old folk were in daily contact 
with their families (personal, telephone, or 
letter contact). In 185 cases (13.4%) such con- 
tact was made every week, in 48 cases (3.5%) 
every month, in 40 cases (2.9% ) less frequently 
than every month, and in 83 cases (6%) there 


_Was never any contact with the family. If the 


two last groups are taken to represent poor 
contacts, then the old folk in them represented 
14.1 per cent of the solitary men, 10.9 per cent 
of the solitary women, and 4.1 per cent of the 
married persons. 

Among the 123 elderly folk with poor con- 
tacts with their families were 27 (22%) who 
were physically unfit. This figure is somewhat 
higher than for the old folk as a whole, so poor 
family contacts were relatively common among 
the physically unfit. This was presumably the 
case because physically unfit old folk experience 
difficulties in themselves seeking contacts with 
their families on whom the initiative for making 
such contacts will therefore largely depend. 

With regard to contacts with good friends 
there were 566 (40.8%) who had such contacts 
daily, 556 (40%) who had such contacts 
weekly, 123 (8.9%) who had them monthly, 
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and 143 (10.3%) who had such contacts less 
frequently than once a month. Here, again, 
persons with poor contacts with friends were 
relatively numerous among old folk who were 
physically unfit. 


Measures Taken. Lastly, the interviewers 
were required in the questionnaire to state how 
far a series of definitely specified measures 
should be regarded as necessary or desirable in 
a given case. This requirement resulted in the 
following estimate: 

Medical measures of various kinds were des- 
cribed by the interviewers as desirable in 300 
cases (21.6%). Those requirements were much 
more common in the rural districts than in the 
towns, the figure being 26.1 per cent in the 
former, while it was 19.9 per cent in the smaller 
towns, and 14.7 per cent in Bergen. Medical 
examination and treatment were required in 
199 cases, advice and guidance in health prob- 
lems in 87 cases, nursing at home in 31 cases, 
and admission to hospital in 8 cases. 

Welfare measures of various kinds were 
found to be indicated in 268 cases (19.3%). 
The most important of these measures was help 
with housekeeping in 200 cases, the provision 
of a midday meal in 84 cases, advice on occupa- 
tion in 40 cases, and negotiating of contacts 
with the family or other persons in 33 cases. 

Financial measures were held to be indicated 
in 157 cases (11.3%). In most of these cases it 
was a matter of help for covering the expenses 
of single outlay. 

With regard to the admission of the aged to 
old age and nursing homes the data collected 
about the health, physical fitness, housing con- 
ditions and the like indicated that among the 
persons living outside such homes, 5.7 per cent 
of the old people living in the rural districts, 
and 4.5 per cent of those living in the towns 
were in need of admission to them. The total 
requirements for beds in old age and nursing 
homes was found to be about 9 per cent of the 
total of persons aged 70 years or more in the 
rural districts, and about 11 to 12 per cent in 
the towns. For the whole of Norway this num- 
ber would be about 10 per cent of all the per- 
sons aged 70 years or more. About 70 to 80 
per cent of these requirements would be for 
beds in nursing homes. 


SUMMARY 


An investigation of the living conditions and 
health of 1389 persons aged 70 years and more 
in 23 districts in Norway has been carried out. 


The sex and age distribution of the persons in. 
terviewed is shown in table 1: 57 per cent of 
the men were married, 34 per cent were wid- 
owed or divorced and 9 per cent were unmar- 
ried. For the women the corresponding figures 
were: 27 per cent, 52 per cent, and 21 per cent, 

It was found that 54 per cent of the men and 
38 per cent of the women were physically fit, 
34, and 39 per cent, respectively, were in mod- 
erately good condition, and 12 per cent of the 
men and 23 per cent of the women were inca- 
pacitated; 6.8 per cent of the men and 9.2 per 
cent of the women were wholly dependent on 
the help of others. 

Seventy-four per cent of the men and 83 per 
cent of the women complained about their 
health. The most common complaints were 
rheumatism, giddiness, and troublesome feet. 
Forty-two per cent of the men and 50 per cent 
of the women had received medical treatment 
in the preceding year and 8 per cent of the 
men and 9 per cent of the women had been ad- 
mitted to hospital. 

About a quarter of the men had one form or 
other of professional occupation, about one-half 
did some work in the house and about one- 
quarter were not occupied. Of the women about 
three-quarters worked in the house. 

Almost all of the persons interviewed had 
some interests and hobbies besides their work. 
Reading, religious meetings, and listening to 
music were the most common interests. 

Of the solitary men, 26.5 per cent and 34 per 
cent of the solitary women (unmarried, di- 
vorced, widower, widows) were living alone 
and 52 per cent of the married persons were 
living only with consorts. Many of these per- 
sons did not get regular attention in case of ill- 
ness. 

Seventy-four per cent of the old people were 
in daily contact with their families and 17 per 
cent had such contact at least once a month; 
14 per cent of the solitary men, 11 per cent of 
the solitary women, and 4 per cent of the mar- 
ried persons had contact with their families less 
frequently than once a month. 

The interviewers found that medical mea- 
sures of various kinds were desirable in 300 
cases (22%) and welfare measures in 268 cases 
(19%). Financial aid was indicated in 157 
cases (11%); 5.7 per cent of the old folk in the 
rural districts and 4.5 per cent in the towns 
were in need of admission to old age homes and 
nursing homes. 
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THE ATTITUDES AND ADJUSTMENTS OF INSTITUTIONALIZED AND 
NON-INSTITUTIONALIZED CATHOLIC AGED 


J. RICHARD LEPKOWSKI, Ph.D. 


Of the many approaches to the study of aging 
the investigation of attitudes and adjustment is 
of particular interest. Studies of this subject 
have been reported in 1949 by Cavan and her 
associates (1), who surveyed nearly 3000 indi- 
viduals aged 60 years and over. Their study 
resulted in a revision of the two inventories used 
which were later combined in a questionnaire 
called Your Activities and Attitudes. 

Pan (7), using the same techniques of an- 
alysis on 116 women over 60 years of age who 
were living in 12 institutions in the Chicago 
metropolitan area, compared these subjects with 
the Cavan group and concluded that such dif- 
ferences as socio-economic status, urban loca- 
tion, and higher average age, rather than insti- 
tutionalization, probably accounted for the 
difference he found in the scores of the two 
groups. 

In a later study, Pan (8) compared 730 old 
individuals in Protestant Homes with a group 
in the Cavan population of similar age, most 
of whom lived in their own homes. His find- 
ings revealed that females predominate numer- 
erically over males in institutions and showed 
that institutionalized old people in general are 
better educated than non-institutionalized old 
persons, have better health care, more leisure 
time, are more religious, and feel more secure 
economically. Among the disadvantages of in- 
stitutionalized persons are listed fewer contacts 
with friends, poorer quality of familial rela- 
tionships, and less opportunity for participation 
in group activities. 

The present study was undertaken with the 
purpose of comparing the attitudes and adjust- 
ments of institutionalized and non-institutional- 
ized Catholic aged. 


METHODS 
One questionnaire was used to elicit certain 
information from the subjects concerning age, 
sex, marital status, education, country of birth, 
and other factual data about their present and 
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past lives. Another questionnaire, the Attitude 
Inventory, was used to ascertain the attitudes 
of the subjects. Statistical techniques were em- 
ployed for determination of central tendency 
and variability, for evaluation of differences 
between the two groups, for analysis of the rela- 
tionships of the attitudes to each other, and for 
measuring the validity and reliability of the 
inventory. 

At the basis of the study are several assump- 
tions, foremost of which are the suppositions 
that the attitudes listed in the Cavan inventory 
do exist, that they affect the adjustment of the 
individual and can be measured by the selected 
Attitude Inventory; more specifically, that the 
individuals of the two study groups did accur- 
ately express their attitudes by agreement or 
disagreement with each item or statement as 
presented to them in the inventory and hence 
gave an indication of their adjustment in the 
areas tested as well as an index of total ad- 
justment. 

All of the subjects included in the investi- 
gation were of the Catholic faith. The institu- 
tionalized individuals were all residents of the 
Mary Manning Walsh Home located at 420 
East 59 Street, New York City. Of the 298 resi- 
dents of the Home only 93 were available for 
study. The non-institutionalized group con- 
sisted of the 32 regularly attending members 
of the St. Paul Elders Club (415 West 59 
Street). 

The institutionalized group ranged in age 
from 65 to 95 years (average 76.85 years). The 
age of the non-institutionalized subjects varied 
from 60 to 84 years (average 69.41 years) 
(table 1). 

The Attitude Inventory used in this study 
was an adaptation of that developed by Cavan 
and associates (1). Four of the original 8 cate- 
gories of the inventory devoted to attitude 
sampling (Health, Friends, Economic Security, 
and Religion) were changed because examina- 
tion of the items revealed that some of them 
could be mere statement of fact and were not 
necessarily representative of attitudes. The un- 
changed areas of the inventory were Work, 
Usefulness, Happiness, and Family. The chang- 
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Taste |. THe Two Srupy PopuLaTtions 
BY Sex AND Ace Group. 


Non-Institutionalized Institutionalized 
Age ea 
Group Male Female Total Male Female Total 
60-64 _ 6 6 00 
65-69 2 10 12 4 6 10 
70-74 2 4 6 2 20 22 
75-79 6 6 5 28 33 
8O-K4 1 i 2 5 17 22 
85-89 00 2 $ 5 
90-95 00 1 1 
Total. ... 5 27 32 19 74 93 




















ing of the 4 categories entailed their replace- 
ment with other items, believed by the investi- 
gator and 6 Fellows of the American Psycho- 
logical Association to be more representative of 
attitudes; the re-weighing of all items; and the 
determination of the reliability and validity of 
the whole inventory. This adapted verson of 
the Attitude Inventory was given to all 125 
subjects. 


Administration of the inventory required the 
subjects to indicate either agreement or dis- 
agreement with each of the 7 statements in 
each category. Those who had no living family 
were asked to omit the section on Family. 

In scoring the inventory the weights of all 
agree responses were averaged. The numbers 
1, 2, and 3 were the weights assigned to the 
various degrees of “poor” adjustment as shown 
by agreement with the statements, and the 
numbers 5, 6, and 7 the weights assigned to 
the degrees of “good” adjustment, with 4 being 
a neutral statement of “average” adjustment. 
One extra point was added to each agree state- 
ment indicating “good” adjustment, and one 
subtracted for each agree statement indicating 
“poor” adjustment. Both category and total 
scores were obtained for each subject, the total 
attitude score being the sum total of all the 
category scores except Family. 


The extent to which the inventory measures 
adjustment in this study depends on the inven- 
tory’s construct validity. “Construct validity is 
evaluated by investigating what psychologic 
qualities a test measures, i. e., by demonstrating 
that certain explanatory constructs account to 
some degree for performance on the test” (9). 
Each item of the inventory had been weighted 
with regard to the degree of adjustment it rep- 


resented by the 6 Fellows of the American 
Psychological Association. If the responses to 
the items are accurate, the score for each cate- 
gory will represent the degree of adjustment of 
the individual in that area and the total score 
will give an indication of the over-all adjust- 
ment. 

Kelly (6) has demonstrated that the ratio 
between the obtained difference and its stand- 
ard error will be at a maximum when the upper 
and lower 27 per cent of the tested populations 
are used. By using these points of demarcation 
on a frequency distribution of normalized 
scores (4, 5), the total attitude score ranges of 
the extreme groups were ascertained. Then by 
assigning weights of 3, 2, and 1, respectively, 
to the top 27 per cent (good adjustment), 
middle 46 per cent (average adjustment), and 
lower 27 per cent (poor adjustment) it was 
possible to correlate the attitude scores against 
this criterium. 

RESULTS 

Reliability of Inventory: The reliability of 
the Attitude Inventory was determined from an 
internal analysis of data obtained on a single 
trial of the test. Use of the Froelich formula 
for reliability (3) required the re-scoring of all 
items as either right (agreement with the item 
indicating “good” adjustment) or wrong (agree- 
ment with the item indicating “poor” adjust- 
ment). The coefficients of internal consistency 
were found to be: 


Group N r or 
Non-Institutionalized 32 £3 + 
Institutionalized 93 a= & 

Total 125 3 = & 


Validity of Inventory: The coefficients of 


construct validity, based upon the hypothetical 
construct that the items of the inventory are 
representative of adjustment in direct relation- 
ship to the weights given the items by experts 
in the area of old age, are presented in table 2. 
These figures are based on the scores of the 32 
subjects in the non-institutionalized group and 
a sample of 32 from the institutionalized group. 
This sample was obtained by arranging the 93 
scores in order from highest to lowest and se- 
lecting the first (highest) and every third one 
thereafter including the last one. The section 
on Family (H) was also correlated but from 4 
different sample—only those who filled out 
this part. 

The coefficients for all the categories, except 
(E) Religion, are significant at the .01 level, 
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Tasie 2. CORRELATION COEFFICIENTS BETWEEN CRITERIA 
or ADJUSTMENT AND AtriTUDE Scores. 








| Categories | 
} } 
N | | | | | Total 
APSO TS) Bitte 
| | | | | 
a } | } } | 
Non- Insti- | | 
tutionalized 32 |.70* pea |-81* |.78% |—.02 | .50* | .65* | .93* 
Institutionalized. 32 |.58* |.56* |.71* |.47* | .07 |.75* | .72% | ,80* 
Both... | 64 | 61% | .61* |.76* |.03* | .02 |.06* | 09" | oi" 
} | | | 
A—Health E—Religion 
B—Friends F—Usefulness 
C—Work G—Happiness 
D—Economic Security H—Family 
Note: for H—Family: 
N r 
Non-Institutionalized 21 61* 
Institutionalized 44 At 
Both 65 A3 


* Significant at .01 level. 
t Significant at .05 level. 
£ 


indicating that, with the one exception, each 
category is associated with adjustment to a 
significant degree. The coefficients between the 
Criteria of Adjustment and attitude scores 
range from .47 to .81 with the r’s for (E) Re- 
ligion ranging from —.02 to .07. The coeffi- 
cients for (H) Family are also significant at 
at least the .05 level and range from .34 to .61. 
Intercorrelations Between the Categories: 
Table 3 gives the product-moment correlation 
coefficients between each pair of category scores 
and between the categories and total attitude 
score. Sixteen coefficients in the non-institu- 
tionalized group and 11 in the institutionalized 
group exceed .40, indicating a definite relation- 
ship between the areas concerned. For these 
two groups good adjustment in one area seems 











187 


to be related to good adjustment in other areas. 
With three exceptions the range of correlations 
between the category and total attitude score 
is from .46 to .83. ‘Two of the three are con- 
cerned with the total scores and the category 
scores for (E) Religion. All of the subjects in 
this investigation are of the Catholic faith and 
their lack of variation in religious attitudes 
(most obvious in the institutionalized group) 
accounts to some degree for the bias. The third 
coefficient in question, that between total score 
and (C) Work in the home group, is reflective 
of the difficulty these subjects had in agreeing 
or disagreeing with an item such as “I do better 
work now than ever before” when for the most 
part these subjects pursue no occupation nor 
engage in any activity that they believe can be 
called “work.” The situation is quite different 
with the non-institutionalized group — these 
subjects, almost exclusively, are either working 
for a living or are occupied in maintaining 
homes for their families. 

The intercorrelations between the category 
scores range from —.42 to .75. In almost every 
case where Religion is one of the categories a 
negative correlation is found to exist. For the 
three occurrences where the relationships are 
positive, the coefficients are low. 

A negligible negative correlation (—.03) was 
found between Friends (B) and Economic Se- 
curity (D) in the home group. The instability 
of these two categories in the institutionalized 
group may account for this low correlation. 
Table 2 also shows these two to have a low 
correlation with the Criteria of Adjustment. 














TaBLe 3. INTERCORRELATIONS BETWEEN THE SCORES ON THE CATEGORIES OF THE ATTITUDE INVENTORY AND BETWEEN 
THE CaTEGORY SCORES AND THE TOTAL SCORE. 
‘ - phi Ne 3 
Non-Institutionalized Institutional ized 
jaan: : | Category iran iae a Pee ne ke 
| | | | | | 
Bi/c|p]| FF] F | G | # | Total gue. | o|e|ria | H | Total 
ee ‘ a _ ae: & |- ee | |- 1. Ss, OTS |. ’ 
| | | 
13 | 83 | .48 |—.13 | .28 48 -55 .73 A 48 59 | .45 |-.11 52 -36 15 | .54 
53 | .43 |-.08 | .18 | .50 | .50 | .74 i 29 |-.03 | .20 | .48 | a1} 82 | 58 
50 | .10 | .69 | .61 i Cc | .62 |-.19 | .69 | .65 | .06 | .39 
|—.04 .25 | .85 | .81 66 D |—.42 Se .50 
—.09 |—.15 |—.26 | .38 E —.03 |—.09 25 t 
52 | .06 | .67 F | .62 | .37 | .84 
73 | «81 G | .75 | .80 
.65 H | | .46 
| | | 

















Note: For both groups, the correlations are based on an N of 32 except for Family (H), in which case 


complete this category and Institutionalized 44. 








Levels of Significance: 01 .05 
Each group A-G UL ae 
Non-Institutionalized (H_ only) 55 4B 
Institutionalized (H_ only) 39 30 








Non-Institutionalized had 21 


A Health E Religion 
B Friends F Usefulness 
C Work G Happiness 
D Economic Security H Family 
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By comparison, the corresponding coefficient in 
the non-institutionalized group is .43; this is 
reflected in the much higher correlations the 
two categories have with the Criteria of Adjust- 
ment, 

Only the intercorrelation coefficients for (C) 
Work and Total Score are found to differ sig- 
nificantly between the two groups. 

Item Validity: An item analysis, which yields 
item validity indices indicating the differenti- 
ating qualities of each item, was performed to 
determine which items most satisfactorily dis- 
criminate between the extreme groups (10). Of 
the 56 coefficients (one for each item), 40 are 
significant at the .05 level. Scores obtained by 
a simpler scoring method using 34 of these 40 
items (Family not included) are found to cor- 
relate .97 with the original scores. 

The Distribution of Attitude Scores: With 
the exception of one case in the lower extremity 
of the institutionalized group the range of 
scores is almost identical in the two groups. 
The means, medians, and modes of the scores 
of each, as shown in table 4, differ by less than 
one score unit. The standard deviation of the 
non-institutionalized groups covers but about 
three score units more than that of the home 
group. 

A statistical comparison between the means 
and variances of the category scores of the two 
groups shows no significant differences. 

Comparison by Age: The correlations be- 
tween attitude score and age indicate that atti- 
tudes as measured by the inventory are not 
associated with changes in age. For both study 
group samples the r’s are low and negative 
( —.099 for the non-institutionalized and — .055 
for the institutionalized subjects) the difference 
between them not being significant. Table 5 
gives the age ranges at each level of adjustment. 
The correlation coefficients between adjustment 
and age closely parallel the r’s between attitude 
score and age ( — .045 for the outside group and 
—.061 for the home group). 


Tasie 4. CENTRAL TENDENCIES AND VARIABILITY OF THE 
Two Srupy Groups SEPARATELY AND COMBINED. 





Range of 
N Scores | Mean | Median| Mode | Sigma 
Non-Insti- 
tutionalized. .. . 32 22-61 43.13 43.50 | 44.24 11.08 
Inatitutionalized. . 93 16-62 | 42.49 43.36 | 45.10 9.36 
Dis ccc veces 125 16-62 42.65 | 43.39 44.81 9.83 























Other Comparisons: Due to the fact that no 
significant differences were found* between the 
two groups when compared on the basis of the 
variables of sex, nativity, marital status, length 
of time in New York City, degree of education, 
and between pairs matched by these variables, 
only one of the comparisons will be discussed 
here to illustrate the techniques used in the 
investigation. 

Comparison by Marital Status: The subjects 
were classified according to their marital status 
at the time of testing. They were requested to 
indicate if they were never married, were 
married and living with their spouse, married 
but not living with their spouse, or widowed, 
These categories cover the marital conditions 
including those not living together by reason 
of legal separation or separation through cir- 
cumstance, but excluding divorce. Of the 4 
subjects who indicated that they were not living 
with their husbands or wives, as the case may 
be, none were divorced. 

Table 6 shows the distribution of the subjects 
in the various categories of marital status. How- 
ever, table 7, constructed in terms of percentages 
in each category, gives a more readily compre- 
hensive picture of the representative proportions 
from each study group. 

The investigator had no way of determining 
the number or proportion of the general popu- 
lation that would be included under each of 
the various categories of marital status; there- 
fore the statistical comparison of the two study 
groups could not be made in terms of diver- 
gence from, or similarity to, the general popu- 
lation norms. With no prior knowledge about 
the proportion in each category of marital 
status in the population, the best estimates were 
obtained by pooling the frequencies of the 4 
categories (2), determining the expected fre- 
quencies for each study group in each category, 


* One exception concerns 5 pairs of males matched by age group. 


The small number of cases involved does not warrant further treat- 
ment in this paper. 


Taste 5. Ace Rance at Eacu Leve. or ADJUSTMENT 
FOR EacH Group. 





Level of Adjustment 
Group fae eee! eae Total 
Range 
Well Average Poor 
Non-Instutionalized....| 60-78 62-84 60-80 60-84 
Institutionalized..... . | 65-85 | 65-95 66-85 65-95 
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and, together with the observed frequencies in 
the same categories, computing a value for chi- 
square. The value for chi-square, 5.6175, was 
found not to be significant, which meant that a 
hypothesis of random sampling from a common 
population was tenable. The probability of ob- 
taining two such samples randomly from a com- 
mon population was greater than .20. 

When these data were further broken down 
into a comparison between the males of the 
two groups and the females of the two groups 
(see table 6), chi-square values were obtained 
as follows: 


xX? df P 
Between Males 16.370 3 <.01 
Between Females 7.470 3 7 


The hypothesis of random sampling for each 
was rejected. The chances of fluctuations in ran- 
dom sampling yielding such divergences as were 
found between these two groups of males, cate- 
gorized by marital status, are less than one in 
a hundred. 

A similar hypothesis regarding the two groups 
of females is barely acceptable at the .07 level 
according to the usual procedure of rejecting 
hypotheses that have a P of .05 or less. 

The first test of significance between the two 
study groups as a whole without regard to sex 
would seem to indicate that the two groups 
were statistically similar; but further analysis 
of the two groups separated by sex pointed out 
that this was not so, the apparent similarity 
being caused by the real differences in the 
number of subjects in each category of marital 
status between males and females tending to 
cancel one another. In view of this, further 
comparisons of the two groups’ means and 
variances of attitude score in each category of 
marital status would not be very meaningful. 
Instead, a complex factorial design was con- 
structed that utilized the 4 categories of marital 
status; sex; and place of residence as variables. 
Such a design considers the variances between 
the scores obtained by individuals in each cate- 
gory of marital status; between the institu- 
tionalized and non-institutionalized subjects; 
between males and females; the interaction of 
all possible pairs of variables; and the inter- 
action of all three variables together. 

Table 8 is a reproduction of the complex 
factorial design with the actual T-scores used. 
Unfortunately, only one replication was ob- 
tainable. Reference to table 6 will verify that 
6 of the cells contained but one case each. By 


Tas.e 6, Number or Susjects In THE Two Srupy 
Groups AccorpinGc To Marita. Status AND SEX. 

















Living |Not Living 
Never with with 
Married Spouse Spouse | Widowed | Total 
M F |M F |M F |M F 
Non-I nati- 
tutionalised 2 4/1 3 1 1 1 19 32 
Institutionalized.. 6 31) 4 3 1 1 s 39 | 93 
| | 
! ! } 
Taste 7, PercentaGes iN Eacu or THE Two Srupy 
Groups ComMPpareD By SEX AND Marita Sratus. 
Males | Females 
| 
Non- | } Non- 
| Institue | Institu- Institu- Institu- 
| tionalized | tionalized | tionalized | tionalized 
Never Married, 10 32 15 42 
Living with Spouse 20 | 21 11 4 
Not Living with Spouse 20 } 5 1 1 
Widowed 29 12 70 53 





Taste 8 One REPLICATION OF A COMPLEX FACTORIAL 
Design Usinc T-Scores AND THE VARIABLES OF MARITAL 
Sratus, Sex, AND PLACE OF RESIDENCE. 











| Not 

| Never | Living | Living 

| Married| with with Wid- | Total 
Spouse | Spouse | owed 

| (AN) | (a2) | (a3) | (Ad) 

Males (C1) 
Non-Institutionalized (B1) 43 56* 43* 56* | 198 
Institutionalized (B2) 51 36 36* 640 O«|s«77 
Females (C2) | | 
Non-Institutionalized (B1) | 33 | 36 62" 42 173 
Institutionalized  (B2)| 55 | 43 soe | 83 | 200 

| 190 205 748 
| 


| 
WA | 182 | 171 
| 


* Only one case obtainable for this cell, Other cells (unstarred) 
filled by random selection from the available cases for each. 


Tasie 9. SUMMARY OF THE ANALYSIS OF THE 4x2x2 
FacroriaL DesiGN WitHouT REPLICATION. 











| 
Sum of Mean 
Source of Variation Squares df Square F 

Between A (Marital Status).....| 153.50 | 3 | 51,17 | 1.12 
Between B (Residence)... . 2.25 1 2.25 
Between C (Sex)... .. ‘ -25 1 25 , 
Interaction: A x B 387.25 3 129.08 2.84 
Interaction: Ax C.... 363.25 3 121.08 2.66 
Interaction: B x C 144.00 1 144.00 3.16 
Interaction: Ax Bx C.. 136.50 3 45.50 
Total... cape é 1187.00 15 
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using these 6 and randomly selecting one case 
from each of the 10 remaining cells, only one 
replication of the design based on these three 
variables was possible.* With marital status 
varied 4 ways, sex 2 ways, and residence 2 ways, 
the possible combinations of these variables 
number 16. For each replication of this design, 
16 subjects would be needed, one for each com- 
bination of the variables. A summary of the 
analysis is shown in table 9. 

This design carries the assumption that the 
second-order interaction A x B x C is not sig- 
nificant and is, therefore, to be used as an 
estimate of the mean square that would have 
been obtained with replication (2). Reference 
to the Table of F indicates that none of the 
mean squares is significant, which leads to the 
conclusion that none of the variables of marital 
status, sex, residence, or any combination of 
these, significantly affect the attitude scores of 
the subjects. However, the T-scores of these 
subjects range from 33 to 62, which seems to 
be a considerable spread. 

A supplementary test of the hypothesis that 
the samples were random samples from popu- 
lations with a common variance was desirable, 
and Bartlett’s Test for Homogeneity of Var- 
iance (2) was applied to the data. “Under the 
hypothesis of random sampling from a popula- 
tion with a common variance, the values of 
s*... are all estimates of the same parameter. 
If the hypothesis is true, then these values of s* 
should not differ any more than is to be ex- 
pected in random sampling from a common 
population.” (2) The term “s?” (variance) re- 
fers to the mean square which is obtained by 
dividing the sum of squares by the degrees of 
freedom. Using chi-square as the test of sig- 
nificance with three degrees of freedom, the 
value 23.047 was calculated. This is much more 
than the tabled value of 11.341 needed for sig- 
nificance at the .01 level causing the rejection 
of the hypothesis of random sampling. 

The differences between the subjects’ scores 
in the one replication cannot be attributable to 
a common variance; nor has an analysis of 
variance shown that the variables of marital 
status, sex, residence, or any combinations of 
these account for the differences. In the light of 
these findings then, further impetus is given to 
the assumption that what is being measured is 
adjustment, adjustment that apparently is not 


generally dependent upon these variables. 


* The T-score mean for this sample (N16) was statistically com- 
pared to the T-score mean for the total distribution (N—125). No 
significant difference was found between them (P=—.24). 


DISCUSSION 

One of the basic hypotheses to be tested in 
this investigation was that there were no sig- 
nificant differences in attitudes and adjustments 
as measured by the Attitude Inventory between 
the two study groups. Although the non-in- 
stitutionalized subjects have about a third of 
their number at the well adjusted level, a third 
at the average adjusted level, and a third at the 
poorly adjusted level, compared to the institu- 
tionalized subjects who have about a fourth of 
their number at the well adjusted level, a half 
at the average adjusted level, and a fourth at 
the poorly adjusted level, statistical tests in- 
dicated that these differences are not signifi- 
cant. 

The measures of central tendency and varia- 
bility of the attitude scores point out the great 
similarity of the two groups. Comparisons of 
the two groups and of matched pairs of subjects 
from the two groups show no significant differ- 
ences when consideration is given to their at- 
titudes and adjustments on the basis of the 
variables of age, sex, country of birth, marital 
status, length of time in New York City, and 
education. 

The conclusion of no significant differences 
in attitudes and adjustments between the in- 
stitutionalized and non-institutionalized sub- 
jects in this study must be considered in the 
light of the fact that the maximum time spent 
in the home for the aged by any of the former 
group had not exceeded two years. This may 
be an insufficient amount of time for any effect 
large enough to be measured by the inventory 
to take place in the more or less enduring at- 
titudes, that is, if they are affected at all. 


SUMMARY 
A test designed to estimate the adjustment of 
the aged by measurement of their attitudes was 
administered to 32 non-institutionalized and 93 
institutionalized Catholics over 60. The reli- 
ability and validity of an inventory which 
samples the attitudes in the areas of health, 
friends, work, economic security, religion, use- 
fulness, happiness, and family were established. 
No significant differences were found be- 
tween the two groups or matched pairs from 
each when their attitude scores or levels of ad- 
justment were compared on the basis of several 
variables. 
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MEDICAL CONDITIONS OF AGED HOSPITAL PATIENTS 





MARTA FRAENKEL, M.D. 
(From the Department of Hospitals, New York City) 


This paper deals with specified morbidity of 
aged people, as evidenced by data on aged hos- 
pital patients. Among the main questions are: 

1. From which diseases are aged patients suf- 
fering? 

2. To what extent are these diseases specific 
for old age? 

3. Courses and outcome of given diseases 
among the aged. 

An attempt is made to draw from these data 
some conclusions regarding type and volume of 
care to be planned for the aged sick in a com- 
munity. 

It is commonly assumed that aged people are 
more frequently sick and incapacitated than 
younger people, that chronic diseases are more 
prevalent, that recuperative processes and re- 
covery are slowed down, and that multiplicity 
of diseases, especially of chronic conditions, is 
frequent. 

The comparatively high prevalence of 
chronic diseases among the aged population is, 
to some extent, the reflection of certain ad- 
vancements in medical science. We have been 
increasingly successful in keeping people with 
chronic diseases alive, more successful than we 
have been in preventing the occurrence of 
chronic diseases. 

These various problems belong in the area 
of what is technically referred to as general 
morbidity, i.e., morbidity-at-large without spe- 
cification of the diseases involved. Knowledge 
of general morbidity is important for planning 
programs for the aged in a community, but 
its significance is limited. Many phases in 
planning of medical care programs have to be 
focused on specific needs, needs for services for 
persons with given diseases in given phases of 
their illness. This is technically referred to as 
“specified morbidity.” 

The following data refer to New York City. 
The term “aged” applies to people 65 years of 
age and over; where necessary and possible the 
two age groups, 65 to 74 years and 75 years and 
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over, respectively, i.e., the “young aged” and 
the “aged aged” are discussed separately, 


Specified Morbidity of the Aged. The classic 
source of information on the frequency of spe- 
cified diseases in the population are mortality 
statistics by cause of death. The following 
figures are representative of the present knowl- 
edge on this subject. In New York City, a total 
of 81,139 deaths occurred in 1952; of these, 
40,489 were deaths of persons 65 years and 
over. The most important causes of death 
among the aged were heart diseases (54 per 
cent), malignant neoplasms (18 per cent), and 
vascular lesions of the central nervous system, 
usually referred to as apoplectic stroke or cere- 
bral accident (9 per cent). General arterio- 
sclerosis and diabetes mellitus accounted for 
another 2.5 per cent, each. 

It is safe to assume that most, if not nearly 
all, of the approximately 35,000 aged persons 
who, within one year, died in New York City 
from a chronic disease had been afflicted with 
this condition for a protracted time, during 
which periods of well-being may have been 
alternating with periods of incapacity of vari- 
ous degrees; sudden attacks and exacerbations 
may have occurred. Hence, these persons may, 
in the course of their chronic illness, have been 
in need of various types of medical, nursing, 
and related care. Mortality figures by cause of 
death do not provide any information in this 
regard. The data on the 35,000 deaths of aged 
persons from specified chronic diseases give 4 
hint of the magnitude of the problem of medi- 
cal and related care needed but they do not 
indicate the types of care required nor their 
best distribution. 

Special studies have attempted to provide in- 
formation on selected aspects of these matters, 
but for community-wide planning of integrated 
programs for the aged in various stages of 
decline, incapacity, and illness, large-scale in- 
formation is necessary which shows the prev- 
alence of given diseases and the degrees of 
affliction. 

The following discussion covers aged patients 
discharged from the municipal hospitals in New 
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York City. During 6 consecutive months, 
total of 122,000 patients were discharged from 
these hospitals. Their characteristics are de- 
scribed in a recent publication (1). Of these 
122,000, nearly 20,000 (19,676) or 16.2 per 
cent, were aged, 63 per cent being between 65 
and 74 years of age and 37 per cent 75 years 
and older. During the same year (1952), esti- 
matedly 7.7 per cent of the New York City 
population was aged. 

Specified diseases of the aged. Table | lists 
26 specified disease categories which may be 
considered as numerically significant for the 
hospital morbidity of the aged. For each of 
these diagnoses at least 20 per cent of the pa- 
tients were found to be aged. The diagnoses 
are arranged according to decreasing frequency. 

The variety of the numerically significant 
diseases among the aged seems large, but 6 of 
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the diagnostic categories, arteriosclerotic and 
degenerative heart diseases, malignant neo- 
plasms, senile psychosis and psychosis with 
cerebral arteriosclerosis, vascular lesions of the 
central nervous system, hypertensive disease, 
and fracture of the lower extremity, which prac- 
tically means of the femur, account for as many 
as 49 per cent of the aged patients. 


With few exceptions, the diseases described 
here as numerically significant for hospital pa- 
tients of advanced age are chronic conditions. 
It has been stressed many times that chronic 
diseases are not restricted to old age, but their 
major role in the morbidity of the aged has to 
be emphasized: of the total 122,000 hospital 
patients covered by the previously cited study, 
16.2 per cent were aged; but of the 35,200 pa- 
tients with chronic diseases, 33 per cent were 
aged. 


Acep Hosprrat Patients By Diacnosis, Two AcE Groups, MunicrpaL Hosprrats, New York Ciry, 


May to Ocroser, 1952.* 





| Percentage Distribution by Diagnosis 
Total a 

















Diagnosis aia EE et Aged as 
Aged | Percentage 

Total 65 to 74 75 Years of Total 

Aged Years and Over 
Selected arteriosclerotic and degenerative heart diseases....... 2,505 12.7 11.7 14.6 67.6 
Malignant neoplasms. . : 2,027 10.3 10.7 9.6 40.3 
Senile psychosis and payehenls with ‘exnebeal evteriantiene rosis. . 1,773 9.0 | 7.2 12.0 81.4 
Vascular lesions affecting CNS. . bio tase oscatvdesssevass | 1,321 6.7 6.6 | 6.9 | 54.9 
Hypertensive disease.......... iaieele | 1,193 | 6.1 6.4 5.5 46.2 

| | 
Fracture of lower extremity... . . 785 | 4.0 } 3.4 5.0 | 31.6 
Diabetes mellitus........... 536 2.7 3.3 1.8 36.1 
Hyperplasia of prostate .. . 536 2.7 2.6 3 69.6 
Coronary artery disease. .... 517 2.6 2.8 43.9 
General arteriosclerosis 485 2.5 1.8 3 81.9 
Pneumonias...............40. mere 445 a 1.9 2.8 20.1 
Hernia and intestinal ebetrestion... Rees RD APR cae | 459 2.3 2.5 2.0 25.0 
Senility........... dinak : are el 292 1.5 0.6 3.0 93.2 
Arthritis not specified a8 acute... 216 1.1 1.1 1.0 30.1 
| See 176 0.9 0.9 0.9 58.1 

| 
Varicose veins of lower extremities. 178 0.9 a3 0.7 29.5 
Selected circulatory diseases . . 154 0.8 0.8 0.7 22.5 
Cholecystitis without mention of caledi.. eetate 162 0.8 0.8 0.8 30.3 
Selected diseases of urinary system............... 161 0.8 1.0 0.6 20.9 
Selected diseases of lung and pleural cavity........ 110 0.6 0.7 0.4 41.5 
Selected and unspecified heart diseases............ 102 } 0.5 0.6 0.4 29.5 
Selected diseases of intestines and peritoneum....... . 107 0.6 0.6 0.5 24.9 
Neoplasm of unspecified nature, all sites. . 82 0.4 0.4 0.5 32.3 
Ulcer of stomach........ Sense 76 0.4 0.5 0.3 21.3 
BIEL 55 cess sdeaavess sete 79 0.4 0.4 0.3 } 28.4 
ES ee re eee 71 0.4 0.3 0.4 24.0 
Al other diagnoses. .................0000ece0ee 5,128 26.0 29.3 20.5 5.7 
tee aa _ yer 
es orn kcay oeaadecues 19,676 100.0 100.0 100.0 16.2 
| } 











* Computed from, Morbidity in the Municipal Hospitals of the City of New York (1). 





194 


The relative role of the specified diseases in 
the two age categories, 65 to 74 years and 75 
years and over, respectively, is, as shown in 
table 1, rather similar. The leading 6 diagnoses 
which account for 49 per cent of hospital ad- 
missions among all aged, account for 46 per 
cent among the young aged and 54 per cent 
among the aged aged. As is to be expected, 
arteriosclerotic and degenerative heart diseases 
and senile psychosis are found proportionately 
more frequently in the higher age group; in 
their aggregate, the two diseases account for 
19 per cent of the young aged and for nearly 
27 per cent of the old aged. 

To what extent are these diseases specific for 
old age? The tabulation covers, as mentioned 
before, only those diagnoses for which at least 
20 per cent of the patients were aged. But 
within this specification, the proportion of the 
aged varies widely. These proportions are 
shown in the last column of table 1. The two 
distinct diagnoses, general arteriosclerosis and 
senile psychosis, and in addition the conditions 
usually combined under the vague term of 
senility, impress as preponderantly “aged” dis- 
eases; more than 4 out of 5 of the patients are 
65 years and over. Two out of three of the 
hospital patients with arteriosclerotic and other 
degenerative heart diseases and slightly more 
than half of the patients with vascular lesions 
affecting the central nervous system were aged. 
Coronary artery disease, usually referred to as 
“coronary” or as “heart infarct,” was—in con- 
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formity with other experiences—not found to 
be a condition primarily of the aged: 56 per 
cent of the patients were under 65 years of age, 
the majority of them between 55 and 64. 

Multiplicity of conditions is a marked char- 
acteristic of morbidity among the aged. A sam- 
ple study of patients discharged from the 
medical services of one of the large municipal 
hospitals showed that for 35 per cent of the aged 
two diagnoses, and for 34 per cent three or 
more, were reported. The corresponding figures 
for the younger patients were considerably 
lower; only for half of them was more than one 
disease found. 


Course and Outcome. Since most chronic pa- 
tients are disabled to various degrees during the 
course of their illness, a wide variety of facilities 
and services for their care has to be available. 
Integration of these services into a master pro- 
gram is necessary in community planning for 
the aged. Care in hospitals can be only one 
link in the complex chain of services needed, 
but since knowledge of the role of the various 
links is important, some of the characteristics 
of hospital stay of the nearly 20,000 aged pa- 
tients, whose diagnoses have been described, 
will be discussed. 

Duration of hospital care seems of primary 
interest in this regard. In table 2 data on 
length of hospital stay are listed for aged pa- 
tients with 11 major diseases, all of them 
chronic. They are presented in 6 length-of-stay 


Taste 2. Acep Hosprrat Patients wirH SELECTED CHRONIC ConpITIONS BY LENGTH OF HosprTraL STAY AND BY 
Outcome. Municrpat Hospirats, New York Criry, May to Ocroser, 1952.* 


Percentage Distribution by Length of Stay | 











Diagnosis | Total ies | Deaths as 
| Aged | | | % of 
Under 7-30 | 31-60 61-90 91-180 | 181 Days| all Aged 
7 Days Days Days Days Days and Over | Discharges 
| | 
Selected arteriosclerotic and degenerative heart diseases. . . 2,505 32.7 46.9 38 |. 38 3.0 1.0 31.5 
Malignant neoplasms.................... aie 2,027 20.9 43.2 20.1 ee of | 3.1 44.9 
Vascular lesions affecting CNS...............0-..00.. 1,321 | 40.8 | 36.3 9.9 1.5 4.4 | 4.1 57.5 
Hypertensive disease....... bees 1,193 32.0 47.7 12.3 2.8 Sot 8s 24.4 
Diabetes mellitus..........006.0000.000004 , yy 536 | 22.9 45.1 15.4 6.5 "Se oe 19.6 
Coronary artery disease........... ey . ‘ 517 48.4 33.4 13.7 5 0.8 | 1.2 60.2 
General arteriosclerosis... ..........0.00 0000 c eee eeeee 485 23.0 38.3 14.8 7.8 61-88 34.4 
Arthritis not specified as acute................. 000008. t 216 17.6 52.8 11.6 4.6 5. 7.9 | 7.4 
Stomach, duodenal, gastrojejunal ulcer.................... ‘i 201 16.9 54.7 21.9 4. 1.5 1.0 16.9 
Selected diseases of urinary system......................... 161 16.2 57.1 16.8 3.7 6.2 8.7 
Selected circulatory diseases... .. 2.2.2... 66 c eee 154 24.0 50.6 18.2 3.9 0.7 2.6 21.4 
| wisi 
A gee oes Neagle sn eas bay chia evade basece 19,676 28.9 47.0 13.4 4.8 3.9 2.5 | 24.9 
} 




















* Computed from, Morbidity in the Municipal Hospitals of the City of New York (1). 
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categories, ranging from under 7 days to 181 
days and over. 

As many as 29 per cent of all aged patients 
were in the hospital for less than 7 days. This 
fact may be surprising to those who have iden- 
tified old age with chronic disease and long- 
term care—without being aware that hospital 
care should be, and is, only an eposide in the 
long-term care of patients with chronic diseases, 
often a rather short episode. 

The figures on distribution by length of stay 
show the extent to which hospital care is for 
many aged chronic patients an intermediary 
episode. Approximately one out of three of the 
patients with arteriosclerotic and degenerative 
heart diseases, for instance, as well as of those 
with hypertensive disease were hospitalized for 
less than 7 days. Some of these hospital stays 
were ended by early death, but the majority of 
the patients were discharged after the acute ex- 
acerbation of the chronic condition had passed. 
Many of these patients had been on ambulatory 
care or on home care services of the hospitals 
involved and they returned to such care upon 
discharge. 

The data on many of the short hospital 
stays shown in table 2 reflect utilization of 
general hospitals within integrated chronic 
care programs. On the other hand, the data 
on extended hospital stays may raise ques- 
tions about the aged patients with arterioscle- 
rotic heart disease who stayed in a general 
hospital for more than three months (4 per 
cent) and about those with arteriosclerosis who 
stayed for the same length (as many as 16 per 
cent), Case studies would be required to an- 
swer the questions posed by these figures. Ad- 
vanced stages of deterioration may have called 
for continued care in a hospital, but extended 
stays in a hospital may also have been neces- 
sitated by the inability of finding adequate care 
outside the hospital. 

Among aged patients with malignant neo- 
plasms who were in the hospital for less than 
T days (21 per cent) there are probably many 
who had been admitted for those types of diag- 
nostic or therapeutic measures which require 
the whole armamentarium of a hospital. How- 
ever, the data likewise include patients who 
died shortly after admission, patients who had 
been attended at home until the terminal crisis 
posed problems of medical and nursing care 
with which the family could no longer cope. 
The sizeable group of medium-long hospital 
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stays of cancer patients includes those who un- 
derwent major surgery. Again, the compara- 
tively small, but not insignificant, number of 
long-stay patients raises the question whether 
the supply of extra-hospital facilities was ade- 
quate to accommodate patients after the need 
for acute care was over. 


Challenge to Social Work. As shown by the 
discussion thus far, medical care programs for 
aged patients afflicted with various chronic dis- 
eases are complex; hospital stays of often short 
duration are not infrequent elements in pro- 
tracted care. While the trend of having aged 
people live in their own homes as long as pos- 
sible increases, the decisions of how long it is 
possible may often be determined by the prompt 
availability of temporary hospitalization. 

It is the social worker who has to interpret 
to the patient and to the family the meaning 
of the phases of these programs. The various 
moves, such as from ambulatory to hospital 
care or from hospital to ambulatory care, which 
are well-planned medical measures, may easily 
be upsetting to a patient if they are not fully 
understood. Patients and their families have to 
know that many of the transfers to a hospital 
do not reflect a critical turn in the patient’s 
condition but are anticipated and planned for 
episodes; that, on the other hand, early dis- 
charges from a hospital do not mean cessation 
or even interruption of care but rather transfer 
to more appropriate types of care; that home 
care programs permit continuity of family life 
as long as possible and continuity of hospital 
care as soon as necessary. 

Many of the steps in the programs of this 
type call for special social service measures. 
For instance, before an aged patient is dis- 
charged from hospital to home care, the social 
worker’s opinion as to the adequacy of the home 
situation is secured. Such adequacy is not de- 
termined solely, or even primarily, by physical 
conditions but decisively by the psychologic 
climate, by the family’s readiness to accept the 
patient back home and to provide for him the 
necessary atmosphere for physical and mental 
rehabilitation. 

For the successful operation of integrated 
medical care programs of the aged, teamwork 
among all concerned, especially physicians and 
social workers, is an indispensable prerequisite. 
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A perusal of the psychologic research litera- 
ture on the problems of aging readily demon- 
strates that old age is a new area of interest and 
an expanding and promising field of research 
for the modern psychologist. 

A search of the Psychological Abstracts which 
serve as an index to psychologic literature and 
thus reflect the developing concerns of psychol- 
ogists shows the recency of interest in old age. 

Beginning with the year 1930, we find that 
“old age,” if listed at all, was dealt with by add- 
ing the succinct injunction of “see senility.” 
Even in the early and mid-thirties when Miles 
was reporting on his monumental studies in 
later maturity, old age was ignored. The list- 
ing of the Miles studies were scattered and 
appeared under such headings as intelligence, 
and motor abilities. In 1938 and 1939, the 
editors included “old age” as a separate cate- 
gory with 17 and 18 listings respectively. In 
1940, however, they again placed old age as a 
subhead under the category of “age.” It was 
not until 1947 that old age finally achieved its 
psychologic majority and thus earned for itself 
a permanent place in the index in its own 
right. 

Although the psychologists’ interest in aging 
is relatively recent, over the last 15 years the 
rate of increase in papers dealing with some 
aspect of aging has been impressive. In the 
period from 1940-1945, there were 90 listings 
in the Psychological Abstracts under the head- 
ing of “old age.” During the ensuing 5 year 
period, there were 214 listings or an increase 
of 130 per cent over the preceding 5 years, 
while in the period from 1950-1955, there were 
442 listings, or an increase of 200 per cent over 
the 1945-1950 period. 

The breadth of interest in the problems of 
aging as well as the rate has also been gradually 
increasing. In 1946 the terms “geriatrics” and 
“gerontology” made their appearance in the 
publication listings. In 1948 “retirement” was 
recognized, and in 1950 “aging” as a category 
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different from “age” and from “old age” earned 
a place in the Abstracts’ index. 

In 1946 a group of psychologists petitioned 
the American Psychological Association for per- 





mission to establish a special division on “Ma- 
turity and Old Age” for the purpose of stimu- 
lating larger numbers of psychologists to under- 
take research in this new field. For a number | 
of years after its founding, Division 20 was the | 
fastest growing section of the Association, and 
there can be little doubt that the major credit 
for the marked increase in research production 
referred to earlier belongs to this Division. 
The Division, however, has not yet been 
satisfied with the progress in comparison with 
the need. Therefore, at its annual meeting a 
year ago, a special research committee was in- 
structed to call a meeting for the purposes of 
assessing the current status of research on prob- 
lems of the aging and of determining the most 
crucial questions requiring immediate investiga- 
tion. Accordingly, a three-day conference of 
some 30 psychologists working in the field of 
gerontology was convened last May at Bethesda, 
Maryland, on the campus of the National In- 
stitutes of Mental Health. (A partial report of 
this conference has been published in the Sep- 





tember, 1955, issue of Public Health Reports, 
and a complete report will be ready soon.) 
Underlying the thinking of the Bethesda con- 
ference was the realization that psychologists f 
today have an obligation to explore much more § 
thoroughly than they have in the past, that 


segment of human behavior which constitutes 9 


the period of later maturity. It was recognized 
that changes in the psychologic and physical ) 
status of older people and the current social 
and economic trends make the perpetuation of 
the unmodified goals of middle-age and earlier 
life impossible. The last phase of the life cycle 
is, therefore, unique in comparison with any of f 
those preceding it, and, hence, may be expected 
to have a psychology of its own as definitive as 
that of childhood, adolesence, or early adult- 
hood. 


Among the broad problems of concern which 
emerged from the Bethesda Conference discus: j 
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sions were those of 1) determining the nature 
of the aging process as it is manifested in the 
many psychologic functions, 2) developing a 
body of knowledge from which a systematic 
psychology of old age can be postulated, 3) ex- 
ploring the factors underlying psychologic age 
changes with a view to developing preventive 
measures, 4) devising better methods of sam- 
pling and of measuring the rate, extent, and 
time of onset of changes in psychologic capaci- 
ties, and 5) investigating environmental situa- 
tions to determine the factors which are effec- 
tive variables in the performance of older 
people. 

That psychologists have failed to carry on the 
kinds and numbers of research studies needed 
to provide the necessary facts to solve these 
problems was attested by the papers presented 
at the Bethesda conference and also is evident 
from a number of other sources. 


For example, Gilbert (11), whose Under- 
standing Old Age is the only text to date de- 
voted entirely to the psychology of aging, was 
forced to supplement the meager research stud- 
ies available on the subject with a record of 
present points of view regarding social policy 
and solutions to the problems of aging and with 
descriptions of non-research-based action pro- 
grams designed hopefully to alleviate various 
difficulties of older people. 


Zubeck and Solberg (29) attempted to bring 
the results of psychologic and physiologic re- 
search studies of maturity and old age “into 
line with the more extensive body of knowledge 
on behavioral development during childhood 
and adolesence and in this way to provide a 
continuous picture of human development and 
subsequent decline.” That the authors failed 
to achieve their goal fully is a result of the fact 
that research data documenting age changes in 
the later years in such important psychologic 
characteristics as emotion, imagination, crea- 
tiveness, attitudes and beliefs, social behavior, 
and personality structure are largely non-ex- 
istent. After the authors were finished with 
their discussion of developmental changes occur- 
ring in sensory, motor, or intellectual functions, 
often they could do little more than point out 
the need for well controlled research studies of 
middle-aged and older people. 

Especially lacking are research studies yield- 
ing results on which a systematic theoretic psy- 
chology of later maturity can be based. Lorge 
(18) pointed out in his presidential address last 
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year before the Division of Maturity and Old 
Age that although a factor analysis indicated 
that “an interest in scholarly pursuit of theoret- 
ical knowledge without concern for practical 
applications” is a characteristic of the member- 
ship of the Division, an overview of research 
publications showed them to deal with traits 
and therapy but not with theory. 

Anderson (1) believes that this lack of so- 
called hypothesis research in terms of theoretic 
constructs is because the study of aging is still 
in the exploratory and programming stage. As 
Anderson points out, “not until there is a great 
wealth of descriptive, observational, and com- 
paratively crude experimental data available 
will research based on systematically conceived 
theory be possible.” 

There can be little doubt but that the ur- 
gency of the need, the paucity of studies, the 
obvious gaps in knowledge of theory offer to- 
day’s psychologist a real challenge to undertake 
an assessment of aging. There are, however, a 
number of methodologic problems with which 
the psychologist answering this challenge must 
concern himself. 


METHODOLOGY 

Sampling. Proper sampling has been one of 
the most neglected requirements of good meth- 
odology. For one thing, there is a tendency to 
treat all adults over age 50 or 60 as a homo- 
geneous group. We find many studies in which 
data are reported at 10 year intervals up to age 
60 but after which the classification is merely 
a group 60 and over. Yet there is every evi- 
dence that the 20 years between 60 and 80 
bring as profound changes as any which occur 
in any earlier 20 year period of adulthood. 

Another sampling problem has been that of 
the unavailability of normally aging persons 
to serve as research subjects. Most of our data 
from which generalizations with regard to the 
effect of age upon psychologic functioning has 
been obtained are from studies of aged residents 
in mental institutions, public hospitals, and 
homes for older people which are frequently 
heavily weighted with severely deteriorated per- 
sons. Even the acceptance of the need to study 
“normal” people does not entirely solve the 
sampling problem because, as Havighurst (13) 
points out, we must still decide whether the 
sample is to be taken from the general popula- 
tion or from certain social classes or occupa- 
tional groups. Results of Havighurst’s own 
studies indicate that, with reference to patterns 
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of social behavior in relation to age, differences 
among class groups are to be expected. Thus 
comparative studies of aging among different 
social classes may give us considerable insight 
into the psycho-social nature of aging. 

Failure to control such variables as intelli- 
gence, occupation, health, motivation, recency 
and extent of practice in skills required in the 
test, and environmental conditions under which 
the test is performed has been another short- 
coming of far too many of the investigations of 
older people. The lack of good instruments for 
the classification of individual differences has, 
of course, in some instances made it difficult to 
control some of these variables. 


Intruments. There have been almost no tests 
designed specifically to measure psychologic 
functions along the age continuum of the adult 
years, such as is represented by the new Wechs- 
ler Scale. Usually, the tests used in the studies 
have been validated only on young subjects and 
have been designed to measure those capacities 
in which youth has special competence. Such 
tests when applied to aging and aged persons 
are inappropriate in content and in procedure. 
The tendency toward comparison with the 
standard performance of youth has led much 
of the research on aging to be directed to dem- 
onstrating the differences between the perform- 
ance of the two age groups with the result that 
emphasis has been placed on the negative as- 
pects of aging (decay, decline, deterioration) 
instead of the exploration of areas in which the 
older person might show superiority. 

A number of reports recently published on 
psychologic research problems in gerontology 
have undertaken to make a plea for this posi- 
tive approach to the measurement of adult age 
changes. Arnhoff (2), discussing the tendency 
of researchers on aging to have a negative bias, 
says “it is not the writer’s intent to deny that 
decrement, as measured by these standard tests, 
does occur. What is decried is the fact that 
there is no provision for measurement of experi- 
ence and wisdom.” Jones (15), reporting to 
the Bethesda Conference, also urged that re- 
newed emphasis be given to the necessity of 
studying the positive aspects of age changes, as 
well as characteristic age losses. Jones says “it 
is not realistic to expect that mental functions 
will be immune to the age changes which occur 
in other processes—but in more routine tasks,— 
the decrements in ability may for a long time 
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be more than matched by increments in other 
work factors.” 

One of our current research needs then is the 
designing, standardizing, and validating of mea- 
suring instruments designed to test the per- 
formances of adults on a wide variety of psy. 
chologic functions. The standardization of the 
new Wechsler Intelligence Scale offers a pattern 
in which carefully selected samples of large 
enough numbers along the age continuum re- 
sulted in peer group norms for various age 
levels. Although it is an excellent example of 
a well standardized adult test, the content of 
the scale has not included the measures of wis- 
dom and experience for which Arnhoff and 
others see a need. 

Research Design. No report on methodology 
is complete without calling attention to the 
unique value of longitudinal studies of aging 
persons. Most investigations have been cross- 
sectional, permitting only a comparison of dif- 
ferences in performances between groups of 
various ages. Yet changes with age can only 
be determined with certainty by following the 
same individuals throughout the life span. Such 
studies obviate the need to compare older peo- 
ple with younger ones whose cultural back- 
grounds have been so dissimilar from those 
born 6 decades earlier. 

Owens (20) has demonstrated that the re- 
sults of longitudinal studies yield evidence of 
intellectual growth rather than deterioration 
which has usually been found in cross-sectional 
studies of intelligence. Comparing the scores of 
college graduates on an intelligence test (Army 
Alpha) with those made by the same individ- 
uals 30 years earlier, he found that no individ- 
ual made a score lower than the one he made 
on the first testing and that the group as a 
whole made a higher average score on the sec- 
ond testing. In like manner, Bayley and Oden 
(3) in retesting over 1000 subjects included in 
the Terman Gifted Children studies after a 12 
year interval found that in place of a decline in 
intelligence there was a highly significant in- 
crease and that the increases occurred in all oc- 
cupational and educational levels represented. 

It obviously makes a great deal of difference 
in our understanding and our planning whether 
individuals deteriorate intellectually with age or 
whether they maintain or increase their intel- 
lectual powers. It should not be too difficult to 
accumulate further longitudinal data on the re- 
lation of intelligence and age because there are 
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millions of persons of various adult ages in the 
United States who have taken intelligence tests 
in college or the armed forces. If samples of 
these individuals were to be located and re- 
tested, we might in a relatively short time ac- 
cumulate definitive evidence on the question of 
whether the decline found in cross-sectional 
studies of intelligence is real or is a testing 
artifact. Similar studies of other psychologic 
functions are needed and should also be feasible 
if the data of the armed forces or of some of the 
large testing agencies were to become available. 


Jones has, on a number of occasions, called 
attention to the importance of longitudinal in- 
vestigations as the most effective means of de- 
termining individual differences in growth pat- 
terns. He argues (15) that like younger age 
levels “the later years may also be marked by 
idiosyncratic changes which can only be traced 
and related to antecedents if observed as phases 
of a life history.” 

Perhaps one of the most important contribu- 
tions from longitudinal studies is that they 
yield data regarding middle-age as well as for 
the later years. With the increase of interest in 
old people, the study of middle-age is now be- 
ing neglected. As Lorge (18) has pointed out, 
the majority of recent studies are based on ob- 
servations of individuals at least 60 years of 
age. We need accurate studies of growth and 
decline in the 30-50-year age group if we are to 
understand the changes appearing in the years 
after 60. 

RESEARCH AREAS 


When we turn our attention to specific re- 
search needs, we cannot help but be impressed 
by the importance to society and to aging indi- 
viduals of the problems to be explored and the 
questions to be answered. Current issues, now 
controversial, could easily be resolved through 
carefully designed and executed research stud- 
ies. Unfortunately, in place of using a planned 
research approach, we are being forced, in part, 
because of the emergency nature of the increas- 
ing age of our population, to make far-reaching 
social policy decisions on the basis of intuition, 
observation, description, and simple or crud 
survey data. 

The promise of gerontologic research was evi- 
dent when a group of research scientists held a 
seminar as a part of the University of Michigan 
8th Annual Conference on Aging for the pur- 
pose of defining the emerging principles and 
concepts in aging. The seminar viewed leisure 
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and retirement from routine work as the long 
sought achievements of the modern world and 
accepted the principle that to strive to continue 
all older people in paid employment is contra- 
dictory to these long sought social objectives. 
At the same time, it was recognized that older 
individuals, like younger ones, are fully satisfied 
only if they are engaged in meaningful activity 
which in some way represents a contribution to 
the total welfare. A policy based on flexible re- 
tirement including opportunity for continued 
and productive activities beyond the years of 
paid employment seems most nearly to take into 
account the physical and psychologic changes 
coincident with growing older and the wide in- 
ter-individual differences in the rate of aging. 

This concept of the aging as independent, 
productive, creative, and active personalities 
raises many questions which offer research pos- 
sibilities. 

Undeveloped Capacities. It assumes, for ex- 
ample, that older people have a number of un- 
developed capacities which can be activated 
when time becomes available. However, we 
may well inquire whether the unused potenti- 
alities of an individual persist into old age or 
whether they disappear by some specified age 
if not exercised. If undeveloped capacities are 
retained, how long do they last, what is the na- 
ture of the hold mechanism, how can these 
latent abilities be activated when wanted? An- 
derson (1) has suggested that answers to these 
questions could be found by studying the re- 
sources of an older group of persons and de- 
liberately attempting to develop particular ca- 
pacities. If we were to find that organized 
skills and knowledge built up and used during 
a lifetime are disturbed and tend to deteriorate 
as a result of the declining efficiency of some 
sense organs, neural pathways, or motor mech- 
anisms, while the unused latent capacities re- 
tain their potentiality for full development and 
use, we would be surprised, but we would be in 
a much better position than we are at present 
in describing the leisure of old age as a period 
when great personal growth can take place. 


Psychologic Aspects of Work. A second as- 
sumption is that flexible retirement is in the 
best interests of the individual and of the econ- 
omy as a whole. It must, however, be recog- 
nized that the employment of older people is 
extremely complex and that it is a problem 
which requires a great deal more clarification 
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through research before the flexible or compul- 
sory retirement policies can be validated. 

For example, what is the effect of work upon 
the older individual? Does the same job per- 
formed with equal efficiency constitute a greater 
load on the older organism than it does on the 
younger one? Bro%ek (7) states that compara- 
tive studies of middle-aged (46-56 year-old) 
business and professional men and young (18- 
26 year-old) college students show that work 
puts older men under a greater strain than it 
does younger men. Of course, we cannot but 
wish that the younger men used in this com- 
parison had been other than college students 
and that they had been engaged in work of 
similar type and of like responsibility as that of 
the older group. The question nevertheless is 
a good one and needs to be investigated to de- 
termine whether, if the job becomes an increas- 
ing load with age, the worker gradually uses up 
his “margin of safety,” and like any other ma- 
chine carrying an overload becomes subject to 
breakdown and early wearing out. 

Dennis (10) was particularly concerned with 
employability of older people. After a review 
of almost 200 studies he concluded that several 
types of research are needed. He recommended 
that studies be made to measure job perform- 
ances for the purpose of determining vocational 
fitness and job placement and that these mea- 
sures be applied repeatedly to the same indi- 
viduals in order to determine whether it is 
possible to predict changes in vocational fitness 
in advance of serious on-the-job deterioration. 
Dennis recommended further that studies be 
made which are designed to search out the posi- 
tive strengths of older people, e.g., increased 
information, freedom from accidents, more so- 
cial responsibility, and the suitability for some 
types of leadership positions. And finally, when 
the strengths and weaknesses are measured, re- 
search should be designed to determine appro- 
priate methods of human engineering for age 
and of special training to compensate for age 
changes. 


Speed. However, as Dennis recognizes, before 
much intelligent job engineering for age can be 
done, a great deal more must be learned about 
the effects of age upon the components of job 
performance. The studies of Welford (28), 
Obrist (19), and Birren and his associates (4) 
have yielded highly theoretic information re- 
garding the speed and timing abilities of aging 
persons as they are related to psychophysics and 
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neuropathology. As Birren (5) points out, ap- 
plying these findings will help determine thp 
“particular environmental stresses which may 
be reduced by engineering around the limita. 
tions.” 

For example, Birren (4) has found that con- 
siderable slowing in reaction speed can be tol- 
erated without interfering with the excellence 
of performance, but that beyond a given point 





further reduction in speed results in the disinte- 
gration of skilled acts, probably because with | 
insufficient speed the serial steps in a skilled act 
become disorganized. It seems that the loss of 
speed is a phenomenon basic to mental events 
and one intimately involved in the aging of the | 
nervous system. These findings suggest that | 
research is needed in the industrial situation to 
determine those jobs which require a minimum 
of serial response and which can be carried out 
at a pace determined by the worker himself, 
Or, it may be necessary through engineering to 
reduce the complexity and speed of performance 
required, 

Changes in perceptual capacities, likewise, re- 
quire careful consideration in relation to the 
employment of aging workers. Although there 
is little question but that progressive changes 
in sensory capacities take place with age, Wel- 
ford (28) and more recently Birren (5) con- 
clude after exhaustive experimentation that the 
breakdown in performance on skilled tasks dur- 
ing the adult years is the result primarily of 
inefficient perceptual organization of incoming 
data or outgoing action. As Kleemeier (16) has 
pointed out, satisfactory compensations for the 
sensory and motor deficits often can be found 
by the individual, but those due to poor or- 
ganization within the central nervous system 
apparently are more difficult to circumvent. 

Other studies tend to substantiate the theory 
that the lowered performance of older people is 
the result of perceptual rather than sensory 
deficits because they show that when sensory 
deficiencies are compensated by control of sen- 
sory acuity of the subjects or by increases in the 
intensity of the stimulus, the performances ol 
older people are still below those of younger 
individuals. It seems clear then that one of the 
most promising fields of research is in the 
further determination of the nature of changed 
perceptual capacity and its implications for the 
employment and other activities of older peo- 
ple. 
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PSYCHOLOGIC RESEARCH NEEDS IN GERONTOLOGY 


Learning. A third assumption of the modern 
concept of aging is that older people can 
continue to learn new skills and to adopt new 
interests and modes of creative expression 
through which adjustments to restrictions im- 
posed by age changes can be accomplished and 
through which the individual can find self sat- 
isfaction. Learning studies, however, such as 
those of Sward (24) in which he compared a 
younger and an older group of superior (pre- 
sumably undeteriorated) men, have shown that 
the older group has a definite learning handi- 
cap. It is generally assumed that the poorer 
scores made by the older learners result from a 
slowing or retardation of the mental processes, 
but as yet this conclusion has not been indis- 
putably established. In fact there is some evi- 
dence that the learning difficulties of older 
people may be, in part, a result of their atti- 
tudes toward learning, of the qualitative ap- 
proach made to the task, and of the lack of 
practice of the learning function. 

The attitude of an older person toward learn- 
ing seems often to include a feeling of insecurity 
and inferiority (especially if he knows that his 
performance is being compared with that of 
younger learners). Camp (9) has reported an 
informal study of the learning ability of a 
young professional man compared with that of 
an older one. When the older man was un- 
aware that his learning performance was being 
studied, his scores were equal to those of the 
younger one, but when he was told of the 
study, he became fearful and took a much 
longer time to learn than did the younger man. 
Camp concluded that there was no definite dif- 
ference in ability to learn between these two 
men, but that inferiority feelings of the older 
man constituted an emotional handicap to his 
ability to learn. Welford (28) likewise has re- 
ported that older people display insecurity in 
learning situations. In a study of learning of a 
sensory-motor task, he found that young people 
in their twenties approach the problem without 
a clear idea of what they are going to do and 
allow the task to dictate their methods; older 
people in their fifties and sixties, on the other 
hand, ask questions, examine the apparatus, 
and attempt to evolve a technique for solving 
the problem before undertaking it. 3 

The difference in the qualitative approach, 
which seems to be a hindrance to the learning 
of older people, needs further study. It may be 
the result of an attempt by the older person to 
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apply some habitual mode of solution to the 
new problem, thus avoiding the mental exertion 
of new learning, it may indicate less fluidity of 
thought processes which might require the 
older person to take a more concrete approach, 
or it may be that the longer experience of older 
people has taught them the disadvantages of 
error and the advantages of succeeding in com- 
petitive situations. 

There have been no definitive studies to de- 
termine the effects of the lack of practice in 
learning upon the performance of older people, 
but its positive effects have been suggested by 
Thorndike (25) as a partial preventive or cure 
for adult inability to learn. Sorenson (23) 
holding variables of achievement, intelligence, 
age, and amount of study constant, concluded 
from his study of older school teachers enrolled 
in summer school that with practice learning 
ability maintains itself, at least up to the age of 
50. If this finding it proved valid (and it needs 
testing), many other questions, important to 
educators and to workers with old people re- 
sponsible for program planning, need to be 
studied. For example, must practice be provided 
for all types of learning materials or is there 
a transfer of the renewed ability in one field to 
other situations? Is the improved ability to 
learn reflected in increased mental alertness? 
How much learning must take place in order 
to restore the learning ability to peak efficiency? 
Do all levels of intellectual ability require prac- 
tice and in the same amounts? If restored, will 
the ability to learn continue to function effec- 
tively as long as its exercise is continued? 

Anderson (1) considers the relation between 
use and the preservation of function as the most 
important current psychologic research problem. 
He believes that “energetic activity accom- 
panied by deep concern delays deterioration for 
a measurable time.” In a biologic organism use 
both increases and preserves function, and if 
there is a lack of interchange with the environ- 
ment deterioration takes place. Rusk (22) has 
observed that in his experience old people who 
are active and happy show a slower rate of 
arteriosclerotic change than do those who live 
a passive inactive existence. 

Finally, if the older individual is to be a 
creative, active personality in his old age, he 
must maintain an effective personal relation- 
ship with his environment and must adapt to 
the changes within himself. That there is great 
need for studies giving insight into the person- 
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ality structure and functioning of old people is 
attested to by the fact that the suicide rates for 
the group 55 years old and over are much 
higher than at any earlier period, that the rate 
in first admissions to mental hospitals is highest 
for the 65 and over group, and that there seems 
to be much unhappiness among older people 
based on a failure of younger people to under- 
stand their needs. 


There are, unfortunately, relatively few data 
on the age-associated changes in personality or 
on the quality of adjustment in the later years. 
Most data reported thus far have been explora- 
tory and descriptive of the emotional differences 
between young and old. For example, Brozek 
(6), although engaged on a longitudinal study, 
reports preliminary findings based on cross- 
sectional data indicating that older men, in 
comparison with younger ones, are more con- 
cerned with bodily symptoms, less interested in 
strenuous and adventuresome activities, and are 
less outgoing and emotionally responsive. 


A number of Rorschach studies of older peo- 
ple paint a dreary picture of the personality 
functioning of the aged. Almost all the stand- 
ard stereotypes of the old are confirmed: de- 
creased intellectual activity and drive, faulty 
perception of reality, impoverishment of crea- 
tive intellectual faculties, diminished emotional 
responsiveness, and loss of control over instinc- 
tual demands resulting in return to some primi- 
tive manifestations of childhood. Caldwell (8) 
has criticized the conclusions reached in these 
various studies, pointing out in all of them 
there has been a “willing transposition of the 
assumed rationale of the Rorschach scoring 
categories into the older age groups.” The as- 
sumption has been made that the rationale of 
the test variables does not change with age, and 
since different profiles are found at different 
ages, these must represent changes within the 
individual. Caldwell states that “this may well 
be true, but in view of the lack of conclusive 
evidence, it seems that one should more parsi- 
moniously assume that either is equally plausi- 
ble.” Like the Wechsler Scale, the Rorschach 
should be standardized for older age levels and, 
if indicated, peer norms established. 

Other approaches to the study of personality 
function are those being made by Weinberg, 
(27), Kuhlen (17), and Havighurst (12) and 
his associates, Peck (21) and Henry (14). 
These workers are endeavoring to delineate 
changes with age and to determine factors 
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which are associated with “goodness” of ad. 
justment. 

There are, however, no studies which have 
undertaken to relate the emotional behavior of 
the aged to the various theoretic points of view 
about the structure and function of personality, 
Watson (26) in reviewing the present status of 
personality research of the aged states that “age 
stands as a challenge to the theories of person- 
ality organization. The psychoanalytic, per- f 
sonalistic, field, phenomenologic, and _ other 
points of view must eventually grapple with 
the problem of validation of their theories 
against changes associated with aging.” Here 
then is an open field for research ready for the 
psychologist interested in this area of psycho- 
logic function. And solutions, like those for so 
many other problems in gerontology will re- 
quire the integration of studies among many 
different disciplines. 
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RETIREMENT AND LIFE EXPECTANCY 


CLARK L. HOSMER, Colonel, USAF 
(Industrial College, Fort McNair, Washington, D.C.) 


Does entry into retirement shorten life expectancy? 
In the April, 1955 issue of this Journal, McMahan and 
Ford (1) presented data designed to measure the 
mortality effects, if any, of entry into retirement. 

The question they selected for examination is whether 
the first 5 years of retired status were associated with 
a higher death rate than is experienced after the first 
5 years of retired status, 

This note is to point out that the data cited in their 
article do not test the question they raised. Their data 
bear on the possible relationships between retirement 
and survival but in ways not discussed by them. Table 
1 shows in reworked form the data McMahan and 
Ford presented in their table 2, 

There probably are such important differences in 
physical condition between the groups compared by 
McMahan and Ford that the differences obscure the 
relationship they sought to measure. Only two groups 
out of the 12 reported seem to have retired from 
military service at usual retirement ages. The survival 
rates for both those groups are in italics in the table. 
Both groups compare favorably with the survival rates 
of U.S. white males during the period 1939-1941, which 
were cited by McMahan and Ford. The comparison 
of the survival rates of U.S. Army officers who retired 
during the period 1925-1933, at the conclusion of a 
military career, with the survival rates of U.S. white 
males during 1939-1941 is not a rigorous check. It 
can be said, however, that the comparison does not 
support the notion that entry into retirement shortens 
life expectancy. This tentative finding confirms Myers’ 
(2) view that the “retirement impact” idea is not sup- 
ported by adequate data. 

The single group under the column marked “a,” who 
retired at ages 65-69 left the military service unusually 
late. This group may consist of the few (only 15) who 
had been selected for over-age service in key military 
positions. Those few officers may have constituted an 
unusually alert and fit group. Since there is no com- 
parable group with whose survival rate theirs can be 


Taste 1. Prrcentace or U. S, Mates WuHo Survivep 
5 Year Periops 

US. 

Males, | Retirement Age of U. 8. Army Officers, 1925-1933, % 

White es 
Age | 1939- | 

1941, % | 65-69" | 60-64” | 55-59" | 50-54° | 45-49" | 40-44° 
65-69 77 8) 78 76 
60-64 | 84 86 R2 83 
55-59 | 89 R2 81 84 
50-54} 92 a9 86 90 











a. Retired after normal age—presumably especially fit. 

b. Retired at normal age—presumably fit for general duty. 

c. Retired before normal age—presumably unfit for general duty 
or retired at own special request. 


compared, this small and possibly select group is of 
no use in throwing light on the question raised by 
McMahan and Ford, 

All groups in columns marked “c” are suspect, so 
far as offering information about the relationship being 
examined, for different reasons. The officers in all 9 
groups under columns marked “c” were retired before 
usual retirement age. Thus, their survival rates are 
not useful for comparison with groups retired at, or 
after, usual retirement ages. The fact that these 9 
groups can be compared with each other, however, 
provides a meager basis for examination of the “retire. 
ment impact” question, There is no stable trend 
between those few groups. More important than the 
variations between the groups, however, are the in- 
variably lower survival rates established by the officers 
who retired during the period 1925-1933 as compared 
to U.S. white males during the period 1939-1941, 

Finally, and perhaps most importantly, the entire 
population of the 12 groups of officers probably include 
grossly disparate subgroups among those who retired 
early. The period 1925-1933 during which all the 
officers whose cases were studied were retired, included 
more than 3 years of economic prosperity and also 
more than 4 years of the severest depression of the 
century. It would seeem that among the officers who 
retired as younger men, an unknown and possibly im- 
portant number were not “retiring” in the sense o! 
leaving a military career but were shifting at their own 
request from a military career to a different, full time 
occupation or were involuntarily retired as incapable 
of performing usual military duties. 

In summary, McMahan and Ford presented data de- 
signed to measure the mortality effects, if any, of entry 
into retirement. Their data, as drawn and analyzed, 
did not illuminate the question they raised. Their 
data, as retabled above, reveals important differences 
in the probable physical condition between groups they 
compared. The probable differences in physical condi- 
tion between their groups makes their data of little use 
in throwing light on the question they discussed. In 
addition, the study groups lumped together unknown 
but possibly important numbers of U.S. Army officers 
who had left the military service to start business 
careers with officers who were forced to retire for rea- 
sons of physical or other incapability to perform normal 
military duties. 

In conclusion, the present data are not adequate 
measures of the idea that entry into retirement may 
shorten life expectancy. If McMahan and Ford were 
to re-examine their basic data, they, perhaps, could 
bring to light important evidence bearing on the “re- 
tirement impact” notion. 


REFERENCES 
1. McMahan, C. A., and Ford, T. R.: Surviving the First Five Years 
of Retirement. J. Gerontol. 10; 212-215, 1955. 


2. Myers, R. J.: Factors in Interpreting Mortality After Retirement. 
]. Am. Statistical Assn., 49: 499-507, 1954. 
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REJOINDER 
C. A. McMAHAN, Ph.D. AND T. R. FORD, Ph.D. 


The stated hypothesis of the study in question was 
that survival rates are lower for given age groups (of 
retired U. S. Army officers) during the first 5-year period 
of retirement than for comparable age groups in two 
subsequent 5-year periods of retirement. Our data, 
taken from all officers who retired during the period 
1925-1948, failed to sustain this hypothesis, and we con- 
cluded that they also failed to support the theory that 
adjustment to retirement imposes a lethal strain re- 
flected in higher mortality rates during the early years 
of retirement. 

Our critic, who asserts that our data do not test the 
relationship between retirement and mortality, appar- 
ently does not understand the difference between 
“non-support” and “disproof” of a theory. We, of 
course, made no claim to the latter. Our point was that 
if retirement did raise mortality rates during the 
critical adjustment period, the effects were not suffici- 
ently great to overshadow other lethal factors operating 
upon retired officers who had passed the critical period 
or upon the general population of U.S. white males of 
comparable ages. With this conclusion our critic ap- 
parently agrees, since he admits that “the comparison 
does not support the notion that entry into retirement 
shortens life expectancy.” 

If we rightfully interpret the criticism, the primary 
concern is with the fact that we have not maintained 
the rigorous controls necessary to attain a_ precise 
measure of the association between retirement and 
mortality, Indeed, it was our awareness of this fact 
that prevented our attempting any such precise measure. 
The lack of data controls which are applicable to ex- 
perimental situations is by no means a fresh criticism 
of extra-laboratory social research, and no one is more 
aware of it than those who conduct such research and 
publish its results. The fact remains that meaningful 
social acts, such as retiring, cannot be manipulated at 
the whim of those who seek to investigate their con- 
sequences, however strongly we may wish this were 
possible, Mature behavioral scientists should have 
learned by now that loud lamentations are of little 
avail in providing solutions to the methodological prob- 


lems faced, At least for a long time to come we must 
continue to struggle along with crude measures, seeking 
to improve them where we can. 

We would have welcomed some constructive sugges- 
tions from the critic for developing refined measures, 
but, alas, he has none to offer. Had we been seeking 
to measure mortality in terms of post-retirement ac- 
tivities, his comments would have been more pertinent 
though they would still have suffered from the errors 
of his logic and assumptions. He maintains, for ex- 
ample, that only those officers who retired at ages 60-64 
retired at “normal age.” If so, we must face the fact 
that 75 per cent of the officers were retired at abnormal 
ages, a feature surely worthy of a congressional in- 
vestigation. Two paragraphs after complaining that 
comparing retired officers with U.S. white males is 
“not a rigorous check,” he calls attention to his “im- 
portant” discovery that officers who retired before age 
60 had lower survival ratios than U.S. white males 
during the period 1939-1941. This discovery was dis- 
cussed on page 214 of the original article. In the same 
pretension of shedding new light, the critic points out 
the differences in physical condition of the population 
sub-groups, neglecting to mention that these differences 
and their significance were mentioned or discussed no 
fewer than 5 times in 2 pages of the original article. 
The single contribution which he has made has been 
to subtract 5, 10, and 15 years from the ages of the 
retired officers so those readers of the original article 
who were unable to make these complex calculations 
for themselves would know at what ages the officers 
retired. In this he is as presumptuous as in his sugges- 
tion that we have not examined our basic data thor- 
oughly. 

The colonel’s criticism loses its trenchancy because 
he has violated two elementary rules of military tactics. 
He has not made a thorough reconnaissance, and he 
has extended his assault far beyond his support. As a 
consequence his efforts, which might otherwise have 
made a real contribution, culminate as a mere cacoph- 
ony of sounding brass. 
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BOOK REVIEWS 


PLANNING NEW _ INSTITUTIONAL FACILITIES 
FOR LONG TERM CARE, by Edna Nicholson. G. P. 
Putnam’s Sons, New York, 1956, 358 pages. $4.50. 


Public health officials and a few perceptive authorities 
like Dr. Ernst P. Boas and Dr, E. M. Bluestone began 
to call attention more than a generation ago to the 
health and hospital problems that would have to be 
solved because we are living longer. About 14 million 
people in the United States are over 65 years of age, 
they have almost twice as many disabling illnesses as 
those between 16 and 54, their disabilities last twice 
as long, and they can least afford their cost. 

The efforts of these pioneers were rewarded by the 
organization of groups at local, state, and national 
levels to explore all ramifications of the problem and 
to come up with plans for action. The most significant 
of these groups is the Commission on Chronic Illness, 
which last year adopted a comprehensive series of con- 
clusions and recommendations dealing with the care 
of the long-term patient and, its job done, is preparing 
to go out of existence. 

We are now ready for the next phase—action pro- 
grams at the local level. “Planning New Institutional 
Facilities for Long Term Care” is therefore a timely 
book. 

The material is arranged under four major headings: 
The Need for Long-Term Care in Institutions and 
How the Care Can Be Provided; Planning the Organ- 
ization and Program of a New Unit for Long-Term 
Care; The Building, Equipment and Furnishings; The 
Costs. 

The author documents carefully the reasons why the 
need for institutional facilities for the long-term sick 
has increased drastically during the past 50 years. She 
calls attention to changes in the patterns of illness due 
to advances in curative and preventive medicine; 
changes in size and types of families and living ar- 
rangements, and the increasing role of the woman as 
a breadwinner outside the home; shifts in sources of 
income and methods of supporting older people; and 
changes in social attitudes toward institutional care. 

She classifies institutions for long-term care into two 
broad categories: hospitals and homes. 

In the hospital group she concludes that the best 
program can be achieved in the general hospital with 


a long-term unit rather than in the independent 
chronic disease hospital or rehabilitation center, because 
there are found the resources of organizational know- 
how, physical facilities and personnel for efficient opera- 
tion, patient care, education, and research. She implies 
that nursing homes operated by general hospitals, or at 
least closely affiliated with them, can provide better 
service than if separate institutions, whereas homes for 
the aged, where emphasis should be on homelike living 
arrangements and social welfare, may function as in- 
dependent units provided they improve their medical 
and nursing services. 

The high promise of the early chapters is not fulfilled 
in the sections devoted to organization, services that 
should be provided, physical facilities, and costs, Chap- 
ters that should deal in specifics are disappointingly 
general in content. The lines that should differentiate 
hospital programs from services in homes for the aged 
and nursing homes are blurred in favor of a description 
of one all-purpose institution that appears to resemble 
most closely an excellent nursing home. 

Moreover, the experienced board member or adminis- 
trator will find small comfort in reading that there 
should be a social service department with office space 
for the director and staff workers, or a physical therapy 
department with offices and certain treatment areas 
He will have to look elsewhere for answers to his 
questions about numbers and types of workers required 
to staff these and other departments, or for specific 
guides about construction costs per bed and operating 
budgets, for the types of long-term institutions recom- 
mended so confidently by the author herself. 

Despite the absence of more specific guideposts in 
the areas where they are most needed, Miss Nicholson's 
contribution is recommended for those interested in 
organizing a new institutional program, or in broaden- 
ing the base of an existing project (e.g., the general 
hospital contemplating the addition of a chronic disease 
unit), or in converting an institution whose program 
is dying into one which meets a greater need (e.g., the 
convalescent home changing into a rehabilitation cen- 
ter). It is a valuable background text also for social 
and welfare workers. 

DAVID LITTAUER, M.D. 
Executive Director 
Jewish Hospital of St. Louis 


BOOKS RECEIVED 


Books received since January | are acknowledged in 
the following list. 


Disposition of First Admissions to a S'ate Mental Hos- 
pital, by M. Kramer, H. Goldstein, R. H. Israel, and 
N. A. Johnson, Public Health Monograph No. 32, 
U. S. Department of Health, Education, and Welfare, 
Public Health Service. United States Government 
Printing Office, Washington, D. C., 1955, 25 pages, 
paper bound, 25 cents. 


Planning New Institutional Facilities for Long Term 
Care, by Edna Nicholson, G. P. Putnam’s Sons, New 
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York, 1956, 358 pages, $4.50 (reviewed in this issue, 
page 2065). 

A Psychiatric Approach to Institutional Work with the 
Aged, Minutes of a Psychiatric Seminar Conducted 
by Dr. Alvin I. Goldfarb for the Staff of the Study 
Project in Services for the Aging, Community Service 
Society of New York, March 10- May 12, 1955, edited 
by Mrs. Helen Turner, Project Consultant, 44 pages 
mimeographed, paper bound. Copies may be obtained 
from the National Committee on Aging, Nationa 
Social Welfare Assembly, 345 East 46 Street, New 
York 17, New York, 60 cents. 
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Secretary 

Biological Sciences to serve through 

James A. Hamilton (San Francisco) 1956 

Henry S. Simms (New York) 1957 
Clinical Medicine 

Joseph T, Freeman (Philadelphia) 1956 
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105 East 22nd Street 
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Dr. Robert R. Commons, Chairman 

436 North Roxbury Drive 
Beverly Hills, California 
Dr. Edward L. Bortz 
The Lankenau Hospital 
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Dr. Robert W. Kleemeier 
Moosehaven Research Laboratory 
Orange Park, Florida 
Dr. Herman Seidel 
2404 Eutaw Place 
Baltimore 17, Maryland 


Constitution and By-Laws Committee: 
Dr. W. Andrew, Chairman 
Bowman Gray School of Medicine 
Winston-Salem, North Carolina 
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SUMMARY OF THE MINUTES OF THE TENTH ANNUAL MEETING OF 
THE COUNCIL AND MEMBERS OF THE CORPORATION 
OF THE GERONTOLOGICAL SOCIETY, INC. 


The meeting was called to order at 12:25 p.m. on 
October 28, 1955, in Room 220 of the Hotel Sheraton- 
Belvedere, Baltimore, Maryland. All Members of the 
Council were present except Anton J. Carlson and 
Florence E. Vickery. Also present at the Council meet- 
ing were Ernest W. Burgess, Frederick C. Swartz, and 
Marjorie Adler. 

The minutes of the Ninth Annual Meeting of the 
Council were approved as published. 

The Secretary reported a total membership for the 
Society October 15, 1955, of 1151 as compared with 1153 
on November 15, 1954. As of October 15, 1955, there 
were 151 Fellows of the Section on Biological Sciences, 
345 Fellows of the Section on Clinical Medicine, 128 
Fellows of the Section on Psychological and Social Sci- 
ences, 155 Fellows of the Section on Social Work and 
Administration, and 249 Members of the General Sec- 
tion who were also subscribers to the Journal. There 
were also 123 General Members who received only the 
Newsletter. Of the total group of 1151, 1008 have paid 
1955 dues. During 1955 there were 6 deaths, 62 resig- 
nations, and 74 Members or Fellows were dropped be- 
cause of non-payment of dues for two years. One hun- 
dred and forty new Members were recruited during the 
year. 

The Treasurer’s report was presented and approved. 

The Society gratefully acknowledged the contribu- 
tion $2,500 from the Forest Park Foundation which per- 
mitted the publication of approximately 125 extra pages 
of text material in the Journal of Gerontology in 1955. 

The proposed budget for 1956 was approved as pre- 
sented. Continuation of dues at the present rate was 
approved ($10.00 per year for Fellows and Full Mem- 
bers including subscription to the Journal of Geron- 
tology and the Newsletter; $2.50 per year for General 
Members—not members of local societies, who receive 
only the Newsletter.) 

On recommendation of the Fellowship Committee for 
each professional section of the society the Council 
voted Fellowship status to 65 members. 


It was voted that the Secretary refer all Fellowship 
applications to the Senior Council representative of the 
appropriate Section. It shall be the duty of the Senior 
Council representative to circulate applications to other 
members of the Sectional Committee for Fellowship 
status and to return applications with recommendations 
for Council action to the Secretary prior to the annual 
meeting. It shall be the responsibility of the Senior 
Council representative of the Section concerned to ob- 
tain additional information from the applicant where 
this is regarded as necessary. Each Section shall select 
at least two additional Members of the Section to serve 
as Members of the Committee to review and recommend 
action on Fellowship applications. For 1956 it shall be 
the responsibility of the Senior Council representative 
to appoint at least two additional committee members 
in their respective sections and notify the President and 
Secretary of the appointments. In subsequent years the 
selection of the two additional committee members shall 
be made at the annual meeting of the Section. 

Dr. Lansing presented a report of the Committee on 
Research Fellowships. The Council approved the at- 
ceptance of a grant from the Glendorn Foundation to 
finance a conference on the chemistry of blood vessels, 
with special reference to age changes, to be held within 
the coming year. Part of the grant would be used to 
finance publication of papers and discussions of the 
Conference as a supplement to the Journal of Geron- 
tology. The Council authorized Dr. Lansing to proceed 
with organization of the Conference with the assistance 
of the Committee on Research Fellowships. 

The report of the Nominations Committee was prt 
sented by Dr. Lansing, Chairman. Walter M. Beattie, 
Jr., Community Welfare Council, 14 West Johnson 
Street, Madison 3, Wisconsin, was nominated by the 
Council to replace Miss McCoy as Council representative 
of the General Membership Division, Dr. Robert J. 
Havighurst, University of Chicago, was nominated as 
President-elect. Dr. Kirk and Dr. Shock were noml- 
nated for Treasurer and Secretary, respectively. 
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The Council recommended that the 1956 annual 
meeting be held on November 1, 2 and 3* in Chicago. 
It was decided to hold the 1957 meeting in Cleveland 
and the 1958 meeting in Philadelphia in early No- 
vember. 

The report of the Editor of the Journal of Geron- 
tology was accepted and the proposed budget for the 
Journal for 1956 was approved. 

The report of the Committee on the Evaluation of 
the Newsletter presented by Dr. Burgess was approved. 
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The Committee agreed that the Newsletter was needed 
to offer information in non-technical language for 
members of the Society engaged in professional work 
with aging people. In order to improve the effectiveness 
of the Newsletter a number of specific recommenda- 
tions were made which were referred to the Editor 
of the Newsletter. 

Dr. Freeman recommended that the Society establish 
a magazine or enlarge the Newsletter into a professional 
magazine to present results of research in non-technical 
language. The Council approved the appointment of 
acommittee to explore the possibilities of securing finan- 
cial support to expand the Newsletter into a professional 
magazine, 

The Council approved expansion of the present News- 
letter to 8 pages per issue and voted a total budget of 
$1,155.00 for 1956. 

A contribution of $50.00 to the National Society for 
Medical Research was approved by the Council. 

Dr. Freeman presented the report of the Membership 
Committee. The need for recruiting additional mem- 
bers was emphasized. 

The Council voted to issue membership cards on an 
annual basis through the Treasurer or Secretary. 

Dr. Swartz presented the report of the Committee on 
Affiliate Organizations. 

The Council approved the following motion: Local 
chapters (or Sections) of the Gerontological Society may 
be formed among State and local groups by Fellows of 
the Society in collaboration with others. The Con- 
stitution and By-Laws of the local group shall be ap- 
proved by the Council of the Society and at least three 
officers and/or members of the governing board of the 
local group shall be Fellows (or full Members) of the 
National Society. Each local section shall collect $1.00 
less per year than the regular subscription price of the 
Newsletter from its local members who are not Fellows 
or members of the National Society ($1.50 per member 


The meeting was called to order by President Ollie 
Randall at 4:35 p.m., October 28, 1955, in the Red 
reg of the Hotel Sheraton-Belvedere, Baltimore, Mary- 
and, 

The actions and recommendations of the Council 
(see above minutes) were reported by Miss Randall and 





* By mail vote the Council approved changing the dates to 
November 8, 9 and 10 in order to hold the meeting of the Society 
immediately preceding the meeting of the Society for the Study 
of Arteriosclerosis. 
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for 1956). Such funds shall be forwarded to the Trea- 
surer of the National Society along with the names and 
addresses of their members who shall receive the News- 
letter of the Society. The local organizations shall also 
provide the Secretary of the Gerontological Society an- 
nually with a complete list of its members and officers. 

Continuation of Council meeting—The meeting was 
called to order at 2:10 p.m. on October 29, 1955, in the 
Jubilee Room of the Hotel Sheraton-Belvedere, Balti- 
more, Maryland. Members of the Council present were 
the same as indicated before. 

The Council approved the appointment of a Re- 
search Committee to draw up specific plans and pro- 
grams for furthering gerontologic research. One of the 
functions of this Committee will be to serve in an ad- 
visory capacity to governmental and other agencies re- 
sponsible for the distribution of research funds. Each 
professional section of the Society shall have at least 
one representative on the Committee, with additional 
members as deemed necessary. 

The Council authorized the President of the Society 
to appoint a committee, with representatives from each 
of the professional sections to draw up specifications for 
commercial exhibits to be shown at the annual meet- 
ings of the Society. These specifications are to be sub- 
mitted to the local arrangements committee which shall 
accept or reject specific exhibits. 

Reports of action taken by each professional section 
at their individual luncheon meetings were presented 
to the Council. 

The Council approved the suggestion of the Section 
on Clinical Medicine that a Committee of the Society 
be appointed to investigate the existence and character- 
istics of residencies and clinical training programs in 
geriatrics. It was recommended that this committee 
work closely with the American Medical Association. 
It was hoped that a directory of adequate training pro- 
grams be prepared by the Committee. 

The Council looked with favor on the increased ac- 
tivity within each section of the Professional Division. 
It was believed, however, that a uniform pattern of 
organization and delegation of responsibility should 
exist among the professional sections. The Council 
authorized the Committee on Revision of the Constitu- 
tion and By-Laws to meet with representatives of each 
section to work out an effective plan to be presented 
to the Council and the Society for action at the 1956 
annual meeting. 

N. W. SHOCK, Secretary 


SUMMARY OF THE MINUTES OF THE EIGHTH ANNUAL BUSINESS 
MEETING OF THE GERONTOLOGICAL SOCIETY, INC. 


other officers and committee chairmen of the Society. 
The report of the Corporation was made available for 
inspection by members of the Society. 

After discussion from the floor, all actions and recom- 
mendations of the Council were approved (for details 
see minutes of the Council meeting). 

The 1956 annual meeting will be held in Chicago, 
Illinois, November 8, 9, and 10. The 1957 annual meet- 
ing will be in Cleveland and the 1958 meeting in Phila- 
delphia. 
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The following officers and members of the Council 
were elected: 


President-elect Robert J. Havighurst 
Secretary Nathan W. Shock 
Treasurer John Esben Kirk 


Council member, representing W. M. Beattie, Jr. 
the General Membership Division 


Other officers and members of the Council for 1956 


are: 
President W. B. Kountz 
Past President Ollie A. Randall 
Council representatives: To serve through 


Biological Sciences 
James A. Hamilton 1956 
Henry S. Simms 1957 


Clinical Medicine 
Joseph T. Freeman 1956 
Arthur A, Hellbaum 1957 


Psychological & Social Sciences 


Wilma T. Donahve 1956 

James E. Birren 1957 
Social Work & Administration 

Julius Weil 1956 

Florence E. Vickery 1957 
General Membership Division 

Oscar J. Kaplan 1957 

Walter M. Beattie, Jr. 1958 


The Society expressed its appreciation to the Local 


Committee, the Baltimore Convention Bureau, the Med- | 


ical and Chirurgical Faculty of the Baltimore Medical 
Society, Baltimore, Maryland, and the Heart Informa- 
tion Section, National Heart Institute, National Insti- 





tutes of Health, for the many services offered in con- 
nection with the annual meeting. 
A vote of thanks to Dr. Fred Zeman, Chairman of the 
Program Committee, was also passed. 
Since no new business remained, the meeting was 
adjourned at 5:35 p.m. 
N. W. SHOCK, Secretary 


Memorandum on the Organization of the Biological and Medical Research 
Committee of the International Association of Gerontology 


The following statement on the organization of the 
reorganized Research Committee is based upon notes 
taken by Dr. Lansing during the meeting in July, 1954, 
and subsequent clarifying correspondence between Dr. 
Sheldon and Dr. Lansing in January and February, 
1955. 

1. The former Research Committee shall be desig- 
nated “Biological and Medical Research Committee.” 

2. The Biological and Medical Research Committee 
is under the immediate jurisdiction of the Governing 
Body with President of the International Association 
ex officio member of the Research Committee. The 
Biological and Medical Research Committee will nom- 
inate officers, subject to approval by the President. The 
officers and committee members will not be permanent; 
the term of office will be three years, or the interval 
between International Congresses. In order to make 
specific meetings more effective, temporary members on 
the committee may be appointed by the sub-committee 
chairman or the executive chairman. The Research 
Committee will be composed of two sub-committees, 
each having a vice-chairmen in biology, vice-chairman 
in medicine, and honorary secretary. One of these 
committees will represent Europe, the other will rep- 
resent North and South America. 


3. The Executive Chairman, in consultation with the 
President, is empowered to convene meetings of either 
or both of the Committees in the Americas and in 
Europe if necessary. The Executive Chairman may 
authorize the vice-chairman in Europe and the Amer- 
icas to hold such local meetings as are desirable. 

4. The Biological and Medical Research Committee 
will assist the Governing Body in procuring fellowships 
and grant funds to promote research. Any such ac- 
tivities of the Biological and Medical Research Com- 
mittee should not and must not embarrass the functions 
of the Governing Body in this area. 


5. The Committee aims to implement biological and 
medical research in gerontology: 

(a) by providing advice in the design of research 

when requested, 

(b) by assisting research workers in obtaining fellow. 
ships and grants, with special effort to encourage 
young investigators to enter this field, 

by stimulating biological and medical research in 
gerontology by way of suggesting medical symposia 
and round-table discussions as are deemed ap- 
propriate. 

6. It is the intent of the Biological and Medical Re- 
search Committee to hold its meetings at such times 
between Congresses so as not to conflict with sessions 
of the International Association of Gerontology. 

Present officers and members nominated by the Con- 
mittee and approved by President Sheldon: 

Executive Chairman 
A. I. Lansing 


~ 


(c 


FOR U. S. A. FOR EUROPE 

Vice-chairman in Biology Vice-chairman in Biology 

Dr. W. Andrew Dr. J. Danielli 
Vice-chairman in Medicine Vice-chairman in Medicine 

Dr. W. B. Kountz Dr. A. P. Thompson 
Honorary Secretary Honorary Secretary 

Dr. J. E. Kirk Dr. F. Verzar 
Members Members 

Dr. E. V. Cowdry Dr. L. Brull 

Dr. H. S. Simms Dr. K. G. Franklin 

Dr. C. M. McCay Dr. V. Korenchevsky 

Dr. E. T. Engle Dr. T. Geill 

Dr. W. Earle Dr. E. Jalavisto 

Dr. T. Dobzhansky Dr. A. Berggren 


Dr. P. B. Medawar 
ALBERT I. LANSING, Chairman 
Biological and Medical 
Research Committee 
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REPORTS FROM FOREIGN CORRESPONDENTS 
GERONTOLOGICAL ACTIVITIES IN IRELAND 
JOHN F, FLEETWOOD 


Since the last report on gerontologic activities in this 
country (J. Gerontol., 8: 509, 1953), interest in the 
subject has continued a slow, steady growth. 

The theme of the Sixth International Congress of 
Catholic Doctors, held in Ireland in 1954 the Transac- 
tions of which will be available during the spring of 
1956, was “Demography in the Modern World.” An 
entire session was devoted to geriatrics and many of 
the papers read had a direct gerontologic bearing. The 
most important of these included: 

The Genetic Structure of Human Population: Prof. L. Gedda (Italy). 

Demographic Problems in General Practice: Dr. W. B. J. Pemberton 

(Great Britain). 

Demography and Gerontology: Dr. Weebers (Holland). 
Demography and Gerontology. Prof. J. Lederer (Belgium). 

Ethical Problems in Geriatric Practice: Dr. J, Fleetwood (Ireland). 
Psychological Problems in an Ageing Population: Rev. Prof. E. F. 

O'Doherty (Ireland). 

The Portuguese Demographic Panorama: Prof. Sylvestre (Portugal). 
Dutch Population Problem and the Opinion of the Netherlanders 

on this. Prof. Mertens (Holland). 


A reorganization meeting of the Irish Gerontological 
Society was held in June, 1955, following which the 
President, Professor W. J. E. Jessop, presented the 
results of his investigations on carbohydrate tolerance 
in elderly subjects consisting of a review of 1,000 pre- 
operative cases undertaken as a result of two unexpected 
fatal hyper-glycaemic reactions in cases submitted to 
operation. Among the important points made in this 
survey were: 

1) Many persons with sub-clinical diabetes had no 

glycosuria despite blood sugars up to 450 mg.%; 

2) Later age groups are much more likely to have 

carbohydrate disturbance; 

3) This disturbance may be related to general en- 

docrine disturbance. 

Dr. J. H. Sheldon, President of the International 
Gerontological Association, attended as the guest of 
the Society and opened a general discussion which fol- 
lowed the main paper. He stressed the relationship of 


gerontologic investigation to almost every field of medi- 
cal research. 

In the social field welfare workers and the public 
generally are now fully aware of the need for providing 
necessities and amenities for older and retired citizens. 

The Irish Red Cross Society, which has performed 
pioneer work in the field for several years, established 
the National Geriatrics Committee which held its first 
meeting on September 3, 1954. This Committee, whose 
functions are advisory, has published information on 
geriatrics work in general, and is composed of rep- 
resentatives of the Society and of other ofganizations 
interested in the steadily growing problem of old peo- 
ple. The following were agreed as the activities of the 
Committee: 

1. To work for the welfare and happiness of the aged in this 


country, 


2. To stimulate interest in the problems and difficulties of old age, 
3. To hasten the formation of old people’s Welfare Committees, 


4. To promote cooperation and goodwill between the old people, 
voluntary bodies, local authorities, and the Government, 


5. To urge and plan the cooperation of the Society’s Branches and 
Units in this country. 

The Association of Industrial Medical Officers of Ire- 
land has organized a symposium on “The Aged 
Worker,” mainly directed at influencing employers to 
retain their older workers longer in factories by raising 
the retiring age and finding easier jobs for them. 

Two investigations are at present under preparation 
for presentation to the Irish Gerontological Society. Dr. 
Victoria Coffey is studying the relationships between 
parental age and fetal defects, while Dr. Fleetwood, 
with the cooperation of emergency units and members 
of the College of General Practitioners, is undertaking 
a large-scale investigation into accidents occurring to 
old people. 

It is hoped that sufficient data will have been col- 
lected prior to September, 1957, to enable the results 
to be reported to the Fourth International Gerontologi- 
cal Congress. 


GERONTOLOGICAL ACTIVITIES IN THE NETHERLANDS 
R. J. VAN ZONNEVELD 


Because of the high birth rate which is still about 
22 per 1000 in the Netherlands, the proportion of peo- 
ple 65 years of age and over is somewhat lower than 
in other West-European countries. For instance, . in 
1950, the percentage of the population over age 65 was 
10.8 per cent in Great Britain, 11.0 per cent in Belgium, 
10.2 per cent in Sweden, and 11.3 per cent in France 
as compared with 8.4 per cent in the Netherlands. 
Nevertheless, there is a continued development in in- 
terests in problems of aging people in the Netherlands. 

Research in gerontology is, for the most part, spon- 
sored and financed by the National Health Research 


Council T.N.O., which is interested primarily in the 
medical and biologic side of the problems of aging. At 
the present time, the National Health Research Coun- 
cil, for example, is sponsoring «2 extensive survey of 
the health of the aged in the Netherlands which is 
designed to obtain a general insight into the health 
and disease status of old people, to determine some 
of their social circumstances, and, in so far as possible, 
to evaluate their mental status. Although a survey of 
some 3,000 aged people in the Netherlands was com- 
pleted by van Zonneveld in 1952, it was believed that 
a new survey, conducted by a team of investigators and 
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including a larger sample of the 900,000 people over 
age 65 in the Netherlands, was desirable. The plan 
of the new survey is to utilize the services of the general 
practitioner as a device not only of obtaining informa- 
tion but also enriching the experience of practicing 
physicians. 

A pilot study involving approximately 20 general 
practitioners has been carried out. This project dem- 
onstrated that a large-scale study would be technically 
possible by utilizing standard questionnaires and tech- 
niques. Through an announcement placed in the 
Journal of the Royal Dutch Medical Society, about 
500 family doctors; i.e, 1/8 of all the general prac- 
titioners in the Netherlands, have volunteered their 
services for participation in the project. It is planned 
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that each of these 500 physicians, who are distributed 
over all of the Netherlands, will examine 10 aged 
people, chosen at random from his practice, during the 
year 1956. The examination will include an exten. 
sive history, a physical examination, and a psychologic 
test, including a short memory test. The total time 
per patient will amount to about three hours. In order 
to assure consistency of the results, 24 small working 
teams consisting of the 500 volunteer physicians are. 
at present, meeting in order to familiarize each of them 
with the standardized procedures which have been de- 
veloped for collecting essential data. Thus, the research 
project will be the first to utilize a wide distribution of 
both examiners and subjects in evaluating the physical, 
social, and mental status of older people. 


GERONTOLOGICAL ACTIVITIES IN THE GRAND DUCHY 


OF LUXEMBOURG 
R. SCHAUS 


The population of the Grand Duchy of Luxembourg 
is as extensively involved in the aging process as its 
neighbors, Belgium, France, Germany, and many other 
countries in the world. This impression can be sub- 
stantiated on the basis of data made available by the 
statistical department of the Luxembourg government. 
For better understanding, a brief word may be said 
about a few characteristics of this small ethnical group; 
290,992 Luxembourg citizens were registered in 1947. 
They form an independent and socially stable com- 
munity, enjoying a high standard of living. 

From table 1, which lists the proportions of the 
older age groups in the general population for the 
period from 1880 to 1947, the very definite increase in 
the number of senior citizens is apparent. It has been 
calculated that 6 per cent of the population was older 
than 65 in ‘900, 6.5 per cent in 1930, and 9.4 per cent 
in 1947. The figure predicted for 1970 is 14.3 per cent. 
Figure 1 is a graphic expression of the aging of the 
population, showing the decrease in the percentage of 
young individuals. 

Further evidence is summarized in table 2, which 
expresses the continuously diminishing excess in the 
number of births as compared to mortality. Effects of 
the two world wars are partially responsible for the 
low figures in the periods from 1911 to 1920 and from 
1941 to 1950, but not to such an extent as to disqualify 
the data for evaluating the general trend of the demo- 
graphic evolution. It will be seen from table 3 that 
the mean age at death was considerably higher in both 
males and females in 1947 as compared with the period 
from 1901 to 1906. 

Under these circumstances, the numerous problems 
of the aging population are being considered with in- 
creasing interest by the medical profession, the public, 
and the governmental agencies involved. Evidence for 
this concern may be found in the participation of an 


official delegation from Luxembourg in the European 
seminar on Social Services for the Aged, which took 
place in Wégimont, near Liége, Belgium, from Septem- 
ker 4 to 14, 1955. Ginette Kohner, from the Luxem- 
bourg Ministry of Social Assistance, presented a paper 
on Nursing Institutions for Old People. The study 
contains many points of interest, a few of which will 
be briefly reviewed. 


TasceE 1. Proportions OF OLDER AGE GROUPS IN THE 
GENERAL POPULATION FOR THE PERIOD FROM 1880-1947. 




















Age Percentage of the Population 

Groups Benes fe 
1880 | 1900 | 1910 | 1922 1930 | 1935 | 1947 

| 
ae 
50-59 | 8.5 | 8.5 | 8.0 | 9.1 | 9.9 |10.6 {11.6 
60-69 | 5.7| 5.8] 5.8 | 6.1 | 6.2 | 7.0| 8.6 
70-79 | 2.7 | 2.9 | 2.7 | 3.1 | 3.0} 3.3 | 4.5 
80-89 | 0.5 | 0.6/| 0.7/0.6 | 0.7 | 0.8 | 1.0 
90-99 | 0.0| 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.1 

| | 

| | | 
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Fig. 1. Variation in percentage of children, young 

and middle-aged adults, and elderly persons from 


1880-1947. 


In Luxembourg the problem of adequate housing for 
the healthy as well as disabled aged is being given 
considerable attention. The reasons stimulating. this 
interest are similar to those encountered in many other 
parts of the world (increasing longevity, changing rela- 
tions between the generations, etc.). 

While individual housing units or apartments are 
generally considered ideal for old people in reasonably 
good health, financial difficulties make it necessary to 
consider the needs of this category from the point of 
view of special institutions as well. In contradistinction 
to the rural districts, the number of healthy applicants 
for admission to old people’s homes is rather large in 
the capital and in the industrial area. In a recent 
survey conducted in an industrial center among the 
inhabitants more than 60 years of age, 8 per cent were 
found to regard life in an institution as a desirable 
solution to their problems, the relative loss of indepen- 


Tape 3. Mean AcE at DeaTH, IN YEARS. 











Mean Age 
Years Total Male Female 
Population | Population | Population 
1901-1906 36.9 35.9 37.9 
1947 58.3 56.9 59.8. 
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dence in such a community being compensated for by 
a greater potential security. Therefore efforts are cur- 
rently being made to improve the conditions in the 
already existing homes for the aged and to create new 
institutions of this type. The tendency is to prefer 
institutions with approximately 50 beds, homes scattered 
throughout the country and managed on a regional 
basis. Ninety-nine per cent of the male applicants and 
100 per cent of the female applicants are strongly in 
favor of living in a private room, and such accommoda- 
tions will be provided in all cases in the near future. 
Common dining rooms and rooms for special activities 
are generally available. Whether the homes for the 
aged are owned by the State, public agencies, private 
non-religious or religious organizations, the personnel 
—which has very little or no special training in care 
of the aged—is recruited from among the Catholic nuns. 

It will be of interest to the American reader to learn 
that for the State owned homes the basic daily rate is 
from $1.50 to $2.00, whereas the range in private in- 
stitutions varies from $2.00 to $2.50. To these figures 
only a few minor expenses have to be added. 

Occupational therapy is nonexistent so far, mainly 
because of the opposition of the inmates themselves, 
most of whom claim the right to enjoy thoroughly the 
time of complete rest they have been longing for during 
their whole life. An educational program to change 
this attitude has not been seriously planned to date. 

As far as medical and nursing care for its older 
citizens are concerned, Luxembourg is faced with an as 
yet unresolved problem, which has barely reached the 
stage of discussion, of whether small infirmaries should 
be attached to the existing homes for the aged or 
whether these patients could be better managed in ex- 
clusively medical institutions. The reviewer strongly 
holds the opinion that a special hospital unit for 
chronic diseases is the only desirable solution, at least 
as far as Luxembourg is concerned. Elderly citizens 
too deserve good medical care, and good medicine re- 
quires up-to-date medical equipment. For Luxembourg 
financial limitations make it more desirable to provide 
complete equipment in one institution rather than 
inadequate facilities in each home. 

In conclusion, the manyfold problems of its aging 
population have made it necessary for the Grand Duchy 
of Luxembourg to give serious consideration to the sub- 
ject of gerontology. The present relative inadequacy of 
medical facilities is by no means limited in its scope 
to the older age groups, although it is most evident 
for this large fraction of the population. The need for 
more hospitals and better medical and scientific equip- 
ment is a general and most crucial one. An answer to 
this problem will have to be searched for in the light 
of advancing medical knowledge and technical progress. 








| 
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GERONTOLOGICAL ACTIVITIES IN GERMANY 


Professor Dr. Max Biirger, Director of the Medical 
Clinic of the University of Leipzig, who is the pioneer 
of German gerontologic research and the co-founder 
of the Zeitschrift fiir Altersforschung (1938) celebrated 
his 70th birthday on November 16, 1955, In honor 
of this occasion, a special number of the Zeitschrift 
fiir Altersforschung (Vol. 9, No. 3) was issued in 
November. Under the chairmanship of Professor 
Birger, a special meeting of the German Society for 
Internal Medicine was scheduled in Leipzig for Novem- 
ber 3-5, the last paper being a report from Dr. Biirger 
on “Die Lebens- und Funktionswandlungen des mensch- 
lichen Organismus im Laufe des Lebens” (The vital 
and functional changes of the human organism during 
the course of life). November 5 was set aside for the 
official organization of the German group in the Inter- 
national Association of Gerontology. While the 
Zeitschrift fiir Altersforschung called itself an organ 
of this German Society on its cover since its reactivation 
in 1951 (publication was interrupted 1944-1951), and 
although the German Gerontological Society was voted 
into the International Association of Gerontology during 
the Second International Congress in 1951, administra- 
tive approval was required for its official organization 
and constitution. 


After the death of Professor A, Schittenhelm (1955), 
the remaining members of the editorial board of the 
Zeitschrift fiir Altersforschung were Dr. Max Biirger, 
as editor-in-chief, with Prof. W. Hueck (Pathological 
Institute, University of Munich) and Prof. A. Jarisch 
(Pharmacological Institute, University of Innsbruck, 
Austria). The editorial board was considerably en- 
larged recently by the inclusion of the following mem. 
bers: Prof. R. Nissen (Surgical Clinic, University of 
Basel), Prof, A. Peiper (Children’s Clinic, University of 
Leipzig), Prof. G. Schlomka (Academy of Social Hy- 
giene and Work Hygiene, Berlin), Professor R. Thiel 
(Ophthalmological Clinic, University of Frankfurt on 
Main) and Prof. K. Wezler (Physiological Institute, 
University of Frankfurt on Main). The extensive re- 
viewing section is edited by Prof. Friedrich H. Schulz 
(Medical Clinic, University of Leipzig). 

These activities reflect the continued and increasing 
interest in gerontology and geriatrics among the Ger- 
man speaking academic circles. 


Submitted by 


Ernest Bruch, Ph.D., M.D. 
Winnebago, Illinois 
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